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1 He.]'llfl 1 3aJaY1 H3YYECHUHA JTHCHUIIJTUHBI
1.1 Ileab ocBOEHUS AUCHUTIIUHBI

JlaHHasi TUCHMIUIMHA CTaBUT CBOEH IEJIbI0 M3ydyeHHe (yHIaMEHTAIbHBIX OCHOB TEOPUHU
ypaBHEHUN MaTeMaTU4ecKoW (U3UKU B 00BEME, HEOOXOOUMOM HJjisi OOIIEro pa3BUTHA H
OCBOEHHUSI CMEXHBIX IUCHUIUINH (U3UKO-MATEMATHYCCKOTO IIMKJIA, OBJIAJICHHE ammapaToM
MaTeMaTH4eCKON (PU3UKH U TMOATOTOBKY K CO3HATEIILHOMY BOCIPHATHIO MPOIIEAYP MPUKIATHOTO
aHajM3a, OCBOCHHWE METOJIOB TMOCTPOCHUS MaTEeMaTHYECKHUX MOJeNIed Ha OCHOBE YpaBHEHUM
MareMaTudeckoil ¢u3uku. llenn TUCIUIIIMHBI COOTBETCTBYIOT (POPMHUPYEMBIM KOMIETECHIIUSIM
OIIK-1, OIIK-3, ITK-2.

1.2 3agauu TUCHUIINHBI

OcHOBHBIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX HJIeH, NOHATHH U (DaKTOB ypaBHEHMH MaTeMaTU4ecKOl (hU3HKH,
HEOOXOIMMBIX JJIsl PELICHUs] TEOPETUUECKUX U NMPUKIAHBIX 3a]a4 IPUMEHEHUS TUCIUIUINHBI;

— (hopMupOBaHUE HABBIKOB (DOPMYIUPOBATH M PEIIaTh 33/1a4l MaTEeMAaTHYEeCKON (PU3uKH,
CO3/aBaTh U UCIOJIb30BATh MaTEMaTHUECKHE MOJIETH MPOIIECCOB U OOBEKTOB;

— pacUIMpeHrue | YIriIyOJleHue TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; IOJbEM OOILEro YPOBHS MaTeMAaTUYECKOUN KYIbTYpBhI;

— (opMHUPOBaHKE TBOPUYECKOTO MOX0/1a K U3YUEHHIO (PU3UYECKUX MTPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/ibHOi MPOorpaMMbl

JucuuminHa «YpaBHEHUs MareMarthyeckoil ¢u3ukm» oTHocutcs K «OOs3arenbHas
gacTh» bioka 1 «luctumimas! (Moayin)» ydeOHOTO IJIaHa.

MecTto Kypca B MOJrOTOBKE BBIITYCKHHKA OIMPENENSIETCS BbIIAIOLIEIHCS POJIBI0 METOJ0B U
uae ypaBHeHHM MareMatudeckod (Gu3uku B (OPMUPOBAHMU CIELUANNCTA O 000N obnactu
3HAHMMH, CEpbE3HO UCIOJNIB3YIOLIEH MaTeMaTUKy; KpOMe TOr0, MHOTHE JUCKpPETHBIE, "KOHEUHbIe"
MOJENH, 3a/Ja4ydl U AIrOPUTMbI, XapaKTepHbIE U1 JAaHHOW CHEIHAJIbHOCTH, UMEIOT CBOUM
HMCTOYHUKOM, NpooOpa3oM WM NPECNIbHBIM CIy4aeM Ty WM HHYI0 OECKOHEYHOMEPHYIO
CUTYAIHIO, & TIOTOMY TPEOYIOT CBOOOIHOTO BiIaJIEHUS UACSIMHU U TIOJIX0JJaMH, BIpaOOTaHHBIMU B
Maremarndeckoil  ¢usmke. JlaHHBIA Kypc Hamboyiee TECHO CBSi3aH C  TEOpHEH
nudpdepeHInaIbHbIX YPaBHEHHM, MOCKOJBKY OOJIBIIMHCTBO YpPaBHEHUN MaTeMaTU4YecKOil
(GU3MKM CBOJIATCA TEM WM MHBIM CHOCOOOM K OOBIKHOBEHHBIM JU(depeHIrnaTIbHbIM
YpaBHEHUSIM.

HeobOxonumMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSM U OMNbITY AESITEIbHOCTH
oOyuarolierocs npu OCBOEHUU JAAHHOM JUCUUIUIMHBI, IPUOOPETEHHBIM B pe3yJbTaTe U3yueHUs
MPEIUIECTBYIOIUX JUCHUIUINH, SBISIETCS OCBOEHHS KypCOB MAaT€MaTHYEeCKOro aHajiu3a,
anreOppl M aHAJIMTUYECKOM reomeTpun M AudQepeHIuanbHbIX ypaBHEHHH, B 00beMe,
MPEyCMOTPEHHOM I COOTBETCTBYIOILLEIO HAIlPaBJICHUS.

1.4 Ilepeyenb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHUS] 1O JHCHHUILIMHE,
COOTHECEHHBIX € MJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeILHON MPOrpaMMbl
[Iporpamma ompezaenser oOmuid 00beM 3HAHUM, NO3BOJAOIIMN cHOPMHUpPOBATH Yy

CTYIEHTa LIEJIOCTHOE IpEeACTaBIeHHE OO0 OCHOBHBIX MOJENIAX U METOJaX MaTeMaTHYeCKOU
¢bu3uky, odbecreynBaroONINX MHUPOKUI CIIEKTp UX NMpuMeHeHul. Bmecte ¢ TeM, u3in0kKeHue psjaa
pas3zfenoB Kypca HEU30€KHO MMEET, B OCHOBHOM, MH(OPMALMOHHBIA Xapakrep. B pesynbraTe
M3Y4YEeHUS JUCUUILIMHBI CTYAECHT 10JKEH

—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUM YPAaBHEHHM MaTeMaTHuecKoh (u3nku
(Teopembl CyIIECTBOBAHUS W EIUHCTBEHHOCTH pelleHus 3ahady Komu OCHOBHBIX THIIOB,
HayaJbHO-KPAEBBIX 3a7a4 OCHOBHBIX THUIIOB, TEOPEMBI O HEIPEPHIBHOM 3aBHCHUMOCTH PELICHHUS



3ajau Komm OT HavanpHBIX JaHHBIX W I[apaMeTpoB), MPEACTaBIATh cHeuupuky 3aaad
pelIaeMbIX ¢ IOMOIIbIO YPaBHEHUI MaTeMaTU4ecKoil PU3UKH;

— YMEeTh HaxXOJWTh pelIeHHs: OOIIMe Ui OCHOBHBIX THUIOB JU(depeHInaTIbHbIX
YPaBHEHUH C YAaCTHBIMM IIPOU3BOJAHBIMH BTOPOIrO MOpsAKa, 3anad Komwm i ypaBHEHM
napaboJIMYeCKOT0 U TUIEpOOIMYECKOTO THIIOB, HAYaJbHO-KPAEBbIX 3a4ay JUIsl ypaBHEHUU
napaboJIMYecKoro U TrunepOOJIMYECKOr0 THUIIOB B OrPAaHMYEHHBIX OO01ACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3a4ad Uil YpPAaBHEHUN JJUIMNTHUYECKOTO THIA, YMETh JOKa3bIBaTh
M3y4aeMbIe TEOPEMBI;

— BIIQJIETh OCHOBHBIMM METOJIAMH PELIEHNs HAYAJIbHBIX M KPA€BbIX 3a7a4 /Il ypaBHEHUN
MaTeMaTH4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTU KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
sa3bIK U depeHIIMaNbHbIX YpPAaBHEHUNW C YacTHBIMM IPOU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U ONPEIEIUTH ITyTH €€ PELICHUS.

TpeOoBaHUs K YPOBHIO OCBOEHUS COJIEpKaHUSI Kypca OINPEAEISIOTCS BBIIIECKA3aHHBIM,
CoJIep’)KaHHEe Kypca JOJDKHO OBbITh YCBOEHO HACTOJBKO IIyOOKO M OCHOBATENIbHO, YTOOBI
o0ecrieuuTh MNOTPEOHOCTHM CMEXKHBIX KYpCOB, a TaKKe€ AaKTUBHOE BIIAJIECHUE METOJAMHU
MaTeMaTU4eCKOH (U3MKH, KOTOPbIE MOT'YT BCTPETUTHCS B JaJIbHEHIIEH MpakTU4YecKol pabote
BBIITYCKHUKA.

N3yuenne nanHOW ydeOHOW IUCHUIUIMHBI HANPABICHO Ha OBJAJACHHE OOYJarOIIMMCS
CJIEIYIOIMMH KOMIIETEHIUSAMM:

OIIK-1 CpnocofeH npuMeHAATh (pyHIaMeHTa/IbHbIe 3HAHHSA, NMOJY4YeHHbIe B 00/1aCTH
MaTeMaTH4YeCKUX M (WJIM) eCTeCTBeHHbIX HAyK, M HCIO0Jb30BaTb HX B
npodeccuoHAIbLHOM 1eATeTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) CnocoOeH mnpUMEHSTh (yHIaMEHTaIbHbIE
3HAHMUS, TIOJyYEHHbIE B 00JIACTH MAaTeMaTUYEeCKUX U (MJIM) €CTECTBEHHBIX HAYK, U
HCI0JIb30BaTh UX NP aHAIIU3€ MPEIMETHON 001acTH
NOIIK-1.2 (40.001 A/02.5 3H.2) OTedecTBEHHbIM M MEXIYHApOJHBII OIBITB B
o0nacTu MaTeMaTHMYeCKUX W (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh HUX B
podeCcCHOHANTBHOM IEATETLHOCTH

Ymerb HNOIIK-1.4 (06.016 A/30.6 VY.1) Hcmons3oBaTh CyYIIECTBYIOIIUE THIIOBBIE
penreHus 1 mabIoHbI PU aHAJIN3€ BXOIHBIX JaHHBIX

Baagerr UOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOICHUA W HW3MEPEHHH,
COCTaBJICHUE MX ONMMMCAHUN U POPMYITHUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 Op.2 Tna.) JedarenbHOCTh, HallpaBieHHAsl HA pelICHUE
3aad aHAIMTHYECKOTO XapaKTepa, MPEarojararlinx BBIOOp W MHOTOOOpasue
aKTyaJIbHBIX CIIOCOOOB PEHICHUS 3a/Jad, ¢ HCIOIb30BAaHUEM (PYHIaMEHTATBHBIX
3HAHHH, TIOJY4CHHBIX B 001aCTH MAaTEMaTHYCCKUX | (UJIM) ECTCCTBCHHBIX HAYK

OIIK-3 CnocobeH npuMeHsITb U MOAUPUIHMPOBATH MaTeMaTHYecKHe MOJEJH s
peuleHus 3a71a4 B 00J1acTH MPodecCHOHAILHOI 1esITeJIbHOCTH

3Hathb NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3amayu MPOBOJMMBIX HCCICTOBAHUM U
pa3paboTOK, METOJbl MAaTEMATUYECKOTO MOJEIUPOBAHUS NJIsl pelIeHUs 3a71a4 B
obsactu MpoPeCCHOHAIBHON e TEIHPHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3amauu mpOBOJMMBIX HCCICIOBAHUM U
pa3paboTOK, METOJbl MAaTEMATHYECKOTO MOJEIUPOBAHUS NJIsi pElIeHUs 3a7a4 B
obsactu MpoPeCCUOHAIBHON e TEHbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIH U MEXIYyHApPOJIHBIH OMNBIT B
COOTBETCTBYIOIICH  OOJacTH  HMCCIEAOBAaHWUN, METOABl  MaTeMaTHYE€CKOTO



YMmernb

Baanern

IIK-2

3HaThH

YMmernb

Baagern

MOJENUpPOBAaHUS s  pelieHus 3ajad B o0jacT  NpodeccroHalIbHON
JEATeITbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIC JAaHHBIC, CIIOCOOCH
MPUMEHSTh U MOJU(PHUIMPOBATH MAaTEMaTHUECKUE MOJENN Ul PEIICHHs 3a1a4d B
o6sacTu MpoPeCCUOHAIBHON e TEHHOCTH

NOIIK-3.6  (40.001 A/02.5 V.3) IlpumeHATb METOJIBI  IPOBEICHUS
AKCTIEPUMEHTOB, MATEMaTHUECKOE MOICIHPOBAHNE ISl PEIICHUS 3a/1a9 B O0JIACTH
podeCcCHOHANTBHOM IEATETLHOCTH

NOIIK-3.9 (40.001 A/02.5 Ta.1) IIpoBeneHne 3KCIEPUMEHTOB C UCTIOIB30BAHIEM
METOJ/IOB MaTEMaTHYEeCKOTO MOJCITUPOBAHUS B COOTBETCTBHH C YCTaHOBJICHHBIMHU
MTOJTHOMOYHSIMU

HOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIONEHUA W H3MEPEHUH,
COCTaBJICHUE WX OINHCAHUA ¥ (QOPMYIHPOBKA BBIBOJOB, C TIPUMEHECHUEM
MaTeMaTHYECKUX MOJIEIEH

NOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JlearenbHOCTh, HaMpaBlieHHAs HA PEIICHUE
3a/la4 aHAJTMTUYECKOTO XapakTepa, IMPEAINoiararliinX BBIOOp W MHOTooOpasue
aKTyaJIbHBIX CIOCOOOB pEIICHMS 3a7ad Ha OCHOBE METOJIOB MaTeMaTHYECKOTO
MOJCITUPOBAHUS

CnocofeH aKTHBHO y4acTBOBATh B MCCJIEJOBAHHM HOBBIX MaTeMATHYECKHX
Mojiejiell B eCTeCTBEHHBIX HAyKaxX
HIIK-2.1 (06.016 A/30.6 31.3) IIpenmeTrnast 0071aCcTh U METOBI MATEMATHYECKOTO
MO/ICTTMPOBAHUS B €CTECTBEHHBIX HayKaX
NIIK-2.2 (40.001 A/02.5 3n.1) lenmu m 3amauv MpOBOJUMBIX HCCICTOBAHUM H
pa3paboTOK B €CTECTBEHHBIX HayKaxX
NIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH W MEXAYHAPOAHBINA ONBIT B
MCCIIEIOBAHUHM MAaTEMAaTUIECKUX MOJIETICH B €CTECTBEHHBIX HAyKax
NIIK-2.4 (40.001 A/02.5 3u.4) Meroapl NpPOBEIEHUS HKCHEPUMEHTOB U
HaOmroAeHNH, 0000mennss u 00paboTku MH(OpPMAIMK B HCCICIOBAHUM HOBBIX
MaTeMaTUYECKUX MOJIETICH B €CTECTBEHHBIX HAyKax

NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOIHBIC JaHHBIC MTPU TPOBEACHUHT
WCCIICIOBAHUN MaTeMaTHYECKUX MOJICIICH B €CTECTBCHHBIX HayKaX

NIIK-2.8 (06.001 D/03.06 Tn.2) IlpoexkTtupoBaHue CTPYKTYp JaHHBIX IpHU
pa3paboTKe W MPOBEICHUU HWCCICAOBAaHUN HOBBIX MATEMAaTHYECKUX MOJIEICH B
€CTECTBEHHbIX HayKax

HIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenuwe HaOMIOACHUNW W HW3MEPEHUH,
COCTaBJIEHWE HX ONuUcCaHuil U (GOpPMYyJIUPOBKA BBIBOJOB IIPU IPOBEICHUU
UCCIIEIOBAaHUI MaTeMaTUYECKUX MOJIeNIel B €CTECTBEHHbBIX HayKax

UIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) JlestenbHOCTh, HAMpaBIICHHAs HA pEIICHUE
3a/lay aHAJMTUYECKOTO XapakTepa, IMpeArnoararolinX BbIOOp W MHOrooOpasue
aKTyaJIbHbIX CIOCOOOB pelIeHusl 3ajaad, pa3pabOoTKM HOBBIX MaTEeMaTHUYECKUX
MOJIENIEN B €CTECTBEHHBIX HAYKax

Pesynbrarel o0ydeHus MO MUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHJIOB KOHTAKTHOM M CaMOCTOSITEIIbHOW pPabOThl O0O0y4alomuxcsi B COOTBETCTBUU
YTBEPKJACHHBIM YI€OHBIM IJIAHOM.
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KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA

PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHUITTIMHC

OIIK-1 CnocobeH nmpuMeHsITh pyHAaMeHTalbHbIE 3HAHUSL, TIOJyYEeHHbIE B 00J1aCTH
MaTeMaTUYECKHUX U (UJIM) €CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh UX B IPO(ECCHOHATBHOM
NeSITEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
NPUMEHATh (DYHIaMEHTAIIbHbIC 3HAHUS, MTONyYCHHbBIC B
00JaCTH MaTeMaTHYeCKUX M ECTECTBEHHBIX HAyK, M
HCIOJIB30BATh X MPH aHAIHM3e HPEeIMETHON obiacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) Ote4yecTBeHHBIH U
MEK[YHAPOHBIN OIBIT B B 00JAaCTH MaTeMaTHYCCKHX
U (WIM) €CTECTBCHHBIX HAyK, W HCIIONB30BATh UX B
poheCCHOHANBHOM e TeTbHOCTH

HOIIK-1.4 (06.016 A/30.6 V.1) HWcnone3oBathb
CYIIECTBYIOIIME TUIIOBBIC PEIICHHS U IIA0JIOHBI MPH
aHaJIN3¢ BXOIHBIX JAHHBIX

HOINK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue
HaOMIOAEeHUH ¥ N3MEPEHNUH, COCTaBICHNE HX OIMCAHUM
1 (opMynHpoBKa BBIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) [esTensHOCTS,
HalpaBjeHHAsT Ha pEIICHUE 3a/a4 aHAJUTHYECKOTrO
Xapakrepa, IpeIoiaraloux BeIOOp 1 MHOroo0pasue
aKTyaJbHBIX  CIOCOOOB  pemeHust  3agad, ¢
HCIIOIb30BaHUEM GbyHIaMEHTaTbHBIX 3HaHWH,
MOJYYEHHBIX B OOJIAaCTH MaTeMaTHYeCKHX W (VJIH)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIE 3a/1a4M, YPAaBHEHUS U METO]IbI
MaTeMaTH4ecKol (U3UKU; (U3NYECKUH CMBICI
OCHOBHBIX HOHSTUH K (PaKTOB MaTeMaTHUYECKOM
¢bu3uku 1 chepbl UX IPUMEHEHUS

YMeer: KOPPEKTHO IIOCTaBUTh  3aJadyy H
OTIPENICTTUTh KPACBBIC YCIOBUS;, AHAIUTUYECKH U
YHUCJIICHHO peuiaTtb OCHOBHBIC 3aJa4uu
MaTeMaTH4eCKO1 ¢buzuku 5 KOPPEKTHO
HHTCPIPCTUPOBATH IMMOJIYIYCHHBIC PE3YJIbTATHI.

Baaneer: OCHOBHOM  TEPMMHOJIOTHEN u
MOHSTHHUHBIM arrapaTom MaTeMaTH4eCcKOi
(bl/ISI/IKI/I; OCHOBHBIMHU AHAJIUTUYCCKUMU u

YUCJICHHBIMM METOJIaMH PELICHUS yYpaBHEHHM B
YaCTHBIX IPOU3BOJHBIX

OIIK-3 CniocobeH nmpUMeHsITh U MOAU(ULIIMPOBATh MATEMAaTUYECKHE MOJEIH JJIsl PEeLEHUs
3a1a4 B 00s1acTu MpoeCCHOHATBHOM JIeATETLHOCTH

HOIIK-3.1 (06.016 A/30.6 3n.3) llenu u 3amauu
MPOBOIMMBIX HCCICIOBaHHII M pa3pabOTOK, METOIbI
MaTeMaTH-4eCKOro MOJCIUPOBAHHS IS PELICHHUS
3a7a4 B 001acTh podeccCHoHaNbHOH A TeIbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Lenmu u 3anaum
MPOBOJIMMBIX HCCICIOBaHUII M Pa3pabOTOK, METOIbI
MaTeMaTHYECKOr0 MOJICITMPOBAHHUS ISl PEILICHHS 3814
B 00JacT NpoecCHOHATIBHON IeSITEIIEHOCTH
HOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIH U
MEK/IyHApPO/HBIN OINBIT B COOTBETCTBYIOIICH obiacTu
HCCIIeI0BaHHUH, METOJIBI MaTeMaTHIeCKOro
MOJICTUPOBAHUSI Ul pElIeHHs 3ajad B 00JacTh
podeCCHOHATTBHOI ASSITEILHOCTH

HOIK-3.5 (06.016 A/30.6 VY.l) Ananu3upoBath

BXOAHBIC JaHHBIC, criocodeH NIpUMCHSATH nu
MOL[I/I(l)I/II_II/IPOBaTB MaTEMaTUu4YCCKUEC MOACIIN JUIsL
peuieHyda  3agad B objacTu HpO(l)eCCHOHaJ'ILHOﬁ
JACATCIIBHOCTHU

HOIIK-3.6 (40.001 A/02.5 V.3) IIpuMeHATb METO/bI
MPOBEJCHHST DKCIICPHMEHTOB, MAaTeMaTH4YeCKOe MO—
NeJMPOBaHUe U  pellieHHs 3amad B obiacTu
PO eCCHOHANIBHOI AeSATEIb—HOCTH

HOINK-3.9 (40.001 A/02.5 Ta.l) IlpoBenenue
9KCIIEPUMEHTOB ~ C  HCHOJB30BaHHEM  METOJOB
MaTeMaTHYEeCKOr0 MOJCIUPOBAHHS B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIOJTHOMOYHSIMHU

HOIIK-3.10 (40.001 A/02.5 Tn2) IIpoBeneHue
HaOMIOAEHUH Y M3MEPEHUH, COCTaBICHUE HX OIMCaHUIT
U GOpMYJIHpOBKA  BBIBOJOB, C  IPUMEHEHHEM
MaTeMaTHYECKUX MOJIEeit

HOIIK-3.11 (40.001 A/02.5 Ip.2) desTenbHOCTS,
HaIpaBJICHHAs HA PEIICHHUE 3a/1a4 aHATUTHYECKOr0
Xapakrepa, Mpe/oJararlmx B5I00p 1 MHOrooopasue
aKTyaJIbHBIX CIIOCOOOB PEILCHHS 3a/[a4 Ha OCHOBE
METO/IOB MATEMATHYECKOTrO MOACITUPOBAHHS

3naer: MaTeMaTH4eCKHe (hopMyIUpOBKU
OCHOBHBIX MIOHATHN 51 YTBEPKICHUH;
MaTeMaTU4YEeCKHE MOJIEJI OCHOBHBIX MPHJIOKEHUN
TEOpUH muddepeHnanTbHBIX YpaBHEHUI;
OCHOBHbIE METO/IbI pelieHus 3az1ad
MaTeMaTH4eCKOn ¢bu3nky; OCHOBHbIE
NPUKIAJHbIE  [AKEThl, HCIOJIb3yeMble IS
pelIeHrs YpaBHEHUHN B YaCTHBIX IPOU3BOIHBIX.

Ymeer: CTpouTh MpOCTEHIINE MaTeMaTHYECKHUE
MOJIENIM CTaHAAPTHBIX (PU3UUECKUX MPOLIECCOB;
MEpPEeBECTU 3a/adyy Ha SI3bIK AU epeHnanbHbIX
YpaBHEHUH C  YacCTHbIMU  IPOU3BOJHBIMU;
HAXOJUTh PeLIeHus: 001ue JIsl OCHOBHBIX TUIIOB
muddepeHInanbHbIX  YPaBHEHUM C YacCTHBIMU
MIPOM3BOJIHBIMM BTOPOTO MOPSIIKA; BbIOUpATh
METO/bl  pPELIEHUs  IOCTABJIIEHHOM  3aJayu;
COJIep’KaTeIbHO HHTEPIPETUPOBATh PE3YJIbTATHI;
UCIOJIb30BAaTh  DJIEKTPOHHBIE  TEMAaTUYECKUE
pecypcehl ISl yrayOiaeHus 3HaHWM 10 H3ydaeMou
JCLIUIUINHE

Bnageer: HaBblKaMM  peUIeHMs]  3aJaud U
UHTEpIpeTaliii  pe3yabTaToB B  TEpPMHHAaX
NPUKIAJHON 00JacTv; HayYHO-METOJIUYECKUM
anmapaTrom TEOPUH T depeHnnaIbHbIX
YpaBHEHHI; HaBbIKaMU JI0Ka3aTelbCTBA
OCHOBHBIX YTBEPXJACHUI; HaBBIKAMU MOCTPOCHUS
MPOCTENIINX MaTeMaTHYECKUX Mojiesen
¢buznueckux MIPOLIECCOB; METOIaMH

HCCIICIOBAHHS MOEICH (i)I/ISI/I‘IGCKI/IX IMPOLECCCOB;




KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA

PeSyJ'H)TaTI)I O6ylleHI/I$[ 10 JUCHUITTIMHC

HaBbIKaMU HCIIOJIb30BaHMS TAKETOB MPUKIATHBIX
MIpOrpaMM JUIsl pellieHus 3aJad MaTeMaTH4eCcKOn
buzuku

IIK-2 CriocobeH akTUBHO Y4aCTBOBATh B MCCJICIOBAHUM HOBBIX MAaTEMaTHYECKUX MOJICTICH B
€CTECTBEHHBIX HAYKaX

HUIIK-2.1 (06.016 A/30.6 3u.3) IIpenverHas
obnacthb U METO/IbI MaTEeMaTHIECKOTO
MOJICITUPOBAHUSI B €CTECTBEHHBIX HayKaX
HIIK-2.2 (40.001 A/02.5 3n.1) Lenu u 3amaum
MPOBOJIMMBIX HCCIEMOBAaHUN u pa3paboToK B
€CTECTBEHHBIX HayKax

HIIK-2.3 (40.001 A/02.5 3n.2) Ote4yecTBEHHbIH
U MEKIyHAPOI—HBIA ONBIT B HCCICIOBAHUH
MaTe—MaTHYeCKHX MOJeiell B eCTEeCT—BEHHBIX
HayKax

HIIK-2.4 (40.001 A/02.5 3u4) Merons
MPOBECHUSI IKCIIEPH—MEHTOB U  HaOIIOICHHIA,
0000—mmeHnst M 00paboTku uH(pOpMaLUK B
HCCITeIOBAaHUH HOBBIX MaTe—MaTHYECKHX
MOJIeiel B €CTECT—BEHHBIX HayKax

HUIIK-2.6 (06.016 A/30.6 V.1) Anaiu3upoBaTh
BXOJTHBIC JIAHHBIC npH MPOBe-JACHUN
HCCIIEMIOBAaHUI MaTeMaTHYeCKUX Mojeieil B
€CTECTBEHHBIX HayKax

HIIK-2.8 (06.001 D/03.06 Tn.2)
[IpoekTHpoBaHWEe  CTPYKTYp  JAHHBIX  IIPH
pa3paboTke ¥ MPOBEACHHU HCCICAOBAHHMN HOBBIX
MaTeMaTHYeCKUX MOJeNed B  eCTeCTBEHHBIX
HayKax

HUIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBencHue
HaOIOICHNA W W3ME—PCHHM, COCTaBICHHE HX
OMMCAHUA W (OPMYIUPOBKA BBIBOIOB IPH
MPOBEICHUHN HCCICTOBAHUA MaTe—MaTHIECKUX
MOJIeiel B €CTECT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) JleATenpHOCTS,
HarnpaBJIeHHAsI Ha periieHue 3aja4
AHAJIMTUYECKOTO XapakTepa, MPeAroNararmx
BBIOOp W MHOrooOpasue akTyalbHBIX CII0COOOB
peliieHust 3amad, pa3pabOTKM HOBBIX MaTeMa—
THYECKUX MOJIENEll B €CTECTBEHHBIX HayKaX

3HaeT: METOAbl YHUCIIEHHOTO aHalu3a, HMETh
YEeTKOE MPEJICTaBICHUE O BUJIAX MAaTEMaTHUYECKUX
Mo/ieNiel, OCHOBaHHBIX Ha YMCIIEHHBIX METO/IaX, O
croco6ax UX MOCTPOCHUM, O YUCIEHHBIX METO/1aX
peanu3anuy MaTEMaTUYECKUX MOJEIEH; METOMbI
U crocoObl Mmoucka HeoOXoauMon HHpopManuu,
MaTeMaTHYEeCKHE pecypchl OUONIHMOTEK H CeTH
WuTepHeT 1o Mero1aM MaTeMaTH4eCKON (U3HUKH.

Ymeer: pa3pabarbiBaTh aITOPUTM PUMEHSEMOTO
METO/Ia pEIIEHUs; MNPUMEHATh Ha IPAKTHKE

METOJbl YUCJIEHHOI'O aHaju3a; pealu30BaTh
YUCJIEHHBIM aNrOpUTM NPOTPaMMHO € HOMOUIBIO
UHCTPYMEHTAJIbHBIX CPEACTB U  IPUKIATHBIX
IIPOrpaMm; aHaAJIM3UPOBATh [I0JIy4YEHHBIE
pe3yibTaThI; M10JIb30BaThCS CIPaBOYHOM
MaTeMaTH4eCKO1 JUTEPATYPOU o

MaTeMaTHIeCKOi (i)I/ISI/IKe U COOTBCTCTBYIOIIMMU
pecypcamu cetu UHTEpHET

Baapeer: YMEHHEM CaMOCTOSITENIBHO
OCYILIECTBIISITh BBIOOP METOAMKHM pELICHUs U
IIOCTPOCHHSI AJITOPUTMA TOW WM WHOM 3aJ1a4H;
HaBbIKAaMU JaBaTh IOJIHBIA aHAIW3 PE3yJbTaTOB
peuieHuss U OL€HUBATH TPaHULBl IPUMEHUMOCTH
BBIOPAHHOTO METOJ]a; OCHOBHOM TEpMUHOJIOTHEN
U TOHATHHWHBIM aIllapaToM MaTeMaTU4eCKOU
(GU3MKY;  OCHOBHBIMU  AQHAJUTHYECKUMHU U
YUCJIICHHBIMM METOJIaMH PELICHUS YpaBHEHHM B
YaCTHBIX MPOMU3BOJHBIX; METOJAMH M IIpHEMaMuU
MOJIy4YEHHUsl U CUCTEeMaTH3aluy 3HaHWi B o0nactu
MaTeMaTH4eCKON (U3HKU

[Ipouecc ocBOEHUS TUCHUILIMHBIL «YPaBHEHUS] MaTeMaTHUYECKON (U3UKU» HAIIPABJIEH HA
MOJIyueHUsI HeoOXonuMoro ooObeMa 3HaHMH, oTBedaomux TtpedoBanusim DPI'OC BO wu
o0ecrneunBarIIUX YCHEIIHOE BEACHUE OakalaBpOM IPOU3BOJACTBEHHOM M HAy4HO-
UCCIIEIOBATEIbCKOM  JIeATENbHOCTH, BJIAQJEHUE METOAUKOW (QOpPMYIUPOBAHUS U PELICHUS
NPUKIAJHBIX 3a7ad, a TakkKe Ha BbIPaOOTKY yMEHMH MNPUMEHSATh Ha MPAKTUKE METOJIb
MPUKIAIHON MaTeMaTUKU U UHPOPMATUKH.

Pe3ynbrarel 00ydyeHHs MO AMCLUMIIMHE JOCTUTAlOTCS B paMKaxX OCYLIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOM H CAMOCTOSITEIbHOM paboThl 00Yy4aromMXCS B COOTBETCTBUU C
YTBEPKJACHHBIM YYEOHBIM IIIAHOM.

WuaukaTopbl  IOCTHXKEHUS  KOMIIETEHIIMI  CUMTAIOTCS
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YIbTaTOB 00YUECHHUS.

c(OpMHUPOBAHHBIMU  TIPH



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

OOmast TPYHOEMKOCTh JUCHUIUIMHBI COCTAaBISAECT 7/ 3a4e€THBIX eAWHUI, 252
akamemuuecknx daca. Kypc «YpaBHeHuss MaTeMaTH4eCKON (DU3HKN» COCTOUT U3 JICKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKIAEMBIX  PEryJspHOM  HMHIUBUIYalbHOM  paboToii
MpenojaBaTeNsi Co CTyIACHTaMH B IPOIIECCE CaMOCTOSITENIbHOM paboThl. B koHIe 5 cemecTtpa
MIPOBOJMTCS 3aueT, B KOHIE 6 cemecTpa — 3ayeT, dKk3ameH. [IporpamMmol IUCHUILIMHBI
npeaycMoTpeHbl 34 4acoB JIGKIIMOHHBIX, 34 YacoB MPAKTHYECKUX 3aHATHH U 4 daca
KOHTPOJIMPYEMOU CaMOCTOSITEIbHOU PabOTHI, a Takke 35,8 4acOB CaMOCTOSITEILHON pabOTHI B 5
cemectpe, 32 dYacoB JIEKIIMOHHBIX, 32 4YacoB TMpakTHUYeCKuX 3aHATHuid u 41,8 yacos
CaMOCTOSITEIFHOU paboTHI — B 6 cemecTpe u 35,7 4acOB MOJTOTOBKH K SK3aMEHY.

Bcero CemecTpbl
Bun yuebnoit paboTsl 4acoB (gacel)
5 6
KonrakTHasi pab6ora (Bcero) 170,7 72,2 96,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUIIA 82 34 48
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTUYECKUE 32 34 48
3aQHSITHSL)
JlabGoparopHble 3aHATUS — — —
HNnas konTakTHas padora:
KonTtpoas camoctositensHoi paboTsl (KCP) 6 4 2
[Tpomexyrounas arrectauus (MKP) 0,7 0,2 0,5
CamocrosiTesbHast padoTa (Bcero) 45,6 35,8 9,8
B ToMm uucne:
Kypcosas pabora — — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 20 20 —
[ToaroToBKa K TEKyliemMy KOHTPOIIO 25,6 15,8 9,8
ITonroroBka K sK3amMeHy 35,7 - 35,7
OO0masi Tpy10€eMKOCTh qac. 252 108 144
B TOM HC/le KOHTaKTHast | . 4,7 72,2 98,5
pabora
3a4. efi 7 3 4

2.2 CoaepsxkaHue TUCHUILINHBI:

Pacrnipenenenue Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Pasznenbl quciuIuinHebl, n3y4aemMsele B 5 CEMECTPE.

KoanuectBo yacoB
AvynuropHas Bueaynuropnasa
Ne HaumenoBanue pa3nenos YTOP YAHTOp
Bcero pabota pabora
JI I13 CPC
ITocranoBka u ki1accuukanys 3agaqa
1 slaccHuKaius 321 32 10 14 8
MaTeMaTHYeCKol Qr3uku
YpaBHeHUs TUIIEPOOINYECKOrO THUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIC 3aa49Y1 1 METOObI UX pemeHI/m




KomnuuectBo gacos
Ne HaumenoBanue pa3nenos AymuTopHas Bueaywtopras
Bcero pabora pabota
J I13 CPC
3 BapI/IaHI/IOHHbIe METOABI B MATEMATUUYCCKOU 18 4 4 12
¢duznke
4 O030p NPOIICHHOTO MaTepralia 1 MpUeM 3.8 > B 1.8
3auera
Kontpoinb camocrosrensHoi pabotsl (KCP) 4 - - -
[Ipomexxyrounas arrectauus (MKP) 0,2 — — —
Hroro: 108 34 34 35,8
Pazgenbl quciuninHbl, U3ydaemMbie B 6 CEMECTpE.
6 cemecTp
KonndecTBo yacos
No AyauTopHas Breayauropnas
HaumenoBanue paszaenos Bcer YAHTOD Y/TOD
paznena o pabora pabora
JI 113 CPC
VYpaBHeHus mapabOIMIECKOTO THIIA.
1 OCHOBHBIE 3371491 ¥ METOIbI UX 32 16 16 -
pereHus
YpaBHEHHUSI IUTUITHYECKOTO THUTIA.
2 |OcHoBuble 3a7aun. Teopus 48 22 24 —
MOTEHIAaa
[IpuMeHnenne HHTETpaTbHBIX
3 |mpeoOpa3zoBaHuil K peLICHUIO 3a1a4 16 10 6 -
MaTeMaTH4eCKON (DU3HKHU
O0630p mpoiAeHHOTO MaTeprasia u
4 b poxi P 9,8 - 2 9,8
MIpUEM 3a4deTa
Htoro no pazaenam JuCHUIIMHBL 105,8 48 48 9.8
KonTpons camoctositensHoi paboTsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,5
[TonroToBka Kk MpoOMeXyTOYHOMY KOHTpoJItO | 35,7
Hroro:TpyroemMKocTb 144

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

2.3 Conepsxkanue pa3aesioB JUCHUNIMHBI:

Cwmectp 5
Ne HaunmenoBanue Comepxanue pasnena dopma TEeKylero
paszena KOHTPOJISI
1 2 3 4

[TocranoBka u [Ipenmer u 3aaun MaTeMaTHUECKOM HU3KKe, ee KontponbHas
KJ1accupuKanus MECTO B €CTeCTBO3HAaHUH. BbIBO] OCHOBHBIX ypaB- |paborta (1), ompoc

1. |3amau HeHuM mMatemaruyeckoil pusuku. HauaneHeie u 10 pe3yibTaTam
MaTeMaTH4ecKol |rpaHuuHble ycinoBus. [locranoBka 3agau. 3anava BBITIOJTHEHUS
buzuku Kommn. Teopema KoBanesckoi. KoppekTHOCTH 1O- JIOMAILHUX U




HaumenoBanue dopma TEeKylero
No Conepsxanue paszena
pazzeina KOHTPOJISI
1 2 3 4
CTAaHOBKH 3aJ71a4 MaTeMaTu4eckoit ¢pusuxu. [Ipumep CaMOCTO-
Anamapa. Ilonsitue 0060011IEHHBIX pEeLIEHH 3a1a4 | ATEIbHBIX paboT
MaTemMaTHueckoi ¢pu3uku u npocrpancrea Cobo-
neBa. [IpuHuun cyneprno3uumu Jyis JMHEHHbBIX 3a-
nad MmatemaTtudeckoi ¢usuku. Kiaccudpukanus
YpaBHEHU BTOPOIO MOPSIAKA, TUHEUHBIX OTHOCH-
TEJIbHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTHKH.
IIpuBeneHne ypaBHEHUI K KAHOHUYECKOMY BH]LY.
YpaBHeHUs 3anava Komu myig BonHoBoro ypasHenusi. @opmyna | KouTtposnpHas
runepbonmdeckoro |[Janambepa. CymiecTBoBaHMEe, €MIMHCTBEHHOCTD, yC- |paboTa (2), ompoc
turma. OCHOBHBIE  |TOMYMBOCTH pemeHus. O6o0menHoe penieHue. Pe- | mo pe3yiapTatam
3a/1a4v ¥ METOJBl  |IIEHHUE 3a1a4 Ha noJyynpsamoil. @opmyssl [IyaccoHa | BBIITOJHEHHS
UX PELICHUS u Kupxroga. KoppekTHOCTh NOCTaHOBKH 331241 JIOMAIIl. ¥ CaMOCT.
Komm s BostHOBOTO ypaBHeHus. 3anava Komu pabot
) U1l HEOJAHOPOHOTO ypaBHEHUSI.
' KpaeBbie 3a1aun 17151 BOJIHOBOTO ypaBHEeHUs. Pop-
Myubl ['prna. Teopembl €MHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava [lItypma—JInyBmmisa. Meron pas-
neneHus nepeMeHHbIX (Pypbe). Teopemsl cymiecT-
BOBaHUsl. Pelienne HeoTHOPOIHBIX 3a/1a4 METOI0M
Oypre. Gynkuun beccens. 3agada o konebanun
KpYIJI0i MeMOpaHBI.
Bapuarnuonssie OcHOBHBIE IOHATHS BAPUALIMOHHOTO UCUUCIICHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 3aj[a4u, ypaBHeHUE Ditniepa-Jlarpamka
3 MaTeMaTH4ecKol |DKCTpeMyMbl pyHKIMOHANIOB. Bapuanus ¢pyHkuu-
" |bpuzuke oHasa. BaprannoHHbIE 33141 B MaTEMaTHYECKON
¢uzuke. Bapuannonnas 3aiaya s MHTErpasa
SHEpPruHu.
Cemectp 6
Ne HaumenoBanue Comepxanue pasnena dopma TEeKylero
paszena KOHTPOJIS
1 2 3 4
YpaBHeHUs HauansHo-KpaeBble 3aaun 1711 ypaBHEHUS TEIUIO- KontponbHas
napabosinyeckoro |mpoBojaHocTH. [Ipunimn makcumyma. Meton @ypre pabora,
tuna. OCHOBHbIE  |peLICHUS KpaeBbIX 3a1a4. TeopeMbl e1rH- OTIpOC IO
3aJlaud U METOJIbl  |CTBEHHOCTH, ycToHunBOCTU. CylllecTBOBaHUE pe- pe3yabTaTam
1. |ux peuieHus menus. 3agaya Koiu 11 ypaBHEHUs TEIIIONPO- BBITIOJIHEHUS
BOJHOCTH. Teopembl €IMHCTBEHHOCTH, YCTOWYHN- JIOMAIIl. ¥ CaMOCT.
BocTH. dyHIameHTalbHOE pemenue. MuTerpan pabot
[lyaccona. 8-¢ynkuus Jupaxa. 3agauu Ha
nosynpsMoi. Meroa pynkuuit 'puna.
YpaBHeHUs OO1ue cBoiicTBa rapMOHUYECKUX (QYHKIIUI. KontponbHas
ammunTuaeckoro  |[IpuHumn MmakcumyMma Juis rapMOHUYECKUX pabora
tumna. OcHoBHble  |QyHKuMit. Oneparop Jlamnaca B KpUBOJIMHEWHBIX
2. |3amauun. Teopus KoopauHaTtax. OyHJaMEeHTaIbHOE PELICHUE
MOTEeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, Ha
wiockoct). KpaeBble 3a1aun 1151 ypaBHEHHM
Jlarutaca u Ilyaccona. Teopembl € IMHCTBEHHOCTH.
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HaumenoBanue dopma TEeKylero
No Conepsxanue paszena P
paznena KOHTPOJIS

1 2 3 4

Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus noreHuuana. CeeaeHue
KpaeBbIX 3aJa4 K UHTEIPAJIbHBIM YPAaBHEHHUSIM.
CymectBoBanue peuieHus. Merton pasaeneHus
IIEPEMEHHBIX PEUICHUS KPAeBbIX 3a1a4 B
MPOCTEHINX 00IACTSX.

[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeoOpazoBanus Oypre Ompoc mo
MHTETPATIbHBIX (’KCTIOHEHIIUATILHOE, SiN-, COS- TPEoOpa3oBaHNUS, pe3yJbTaTtaM
3 npeoOpas3oBanuii k |[KoHeuHble. [IpeoOpazoBanus beccens, Memnuna. BBITIOJIHEHUS
" |pemenuto 3amay  |[IpuMepsl MpUMEHEHHS MHTETPaTbHBIX JOMaIIl. ¥ CaMoCT.
MaTeMaTH4eCKOW  |mpeoOpa3oBaHuil K peLICHUIO 3a1a4 pabot
bu3uKu MaTeMaTU4eCKON (DU3HKH.

2.3.1 3auATusd JeKIUOHHOI0 THIIA

Cemectp 5

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTtuyeckoil (U3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbIBOJT OCHOBHBIX ypaBHEHHMI MaremMaTHdeckod ¢u3uku. HavanpHble W TrpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBasieBckoit. KoppeKTHOCTh MOCTaHOBKH
3amau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 00OOUIEHHBIX peLIEHUI
3aja4 MaremMaTudeckoi ¢u3uku u mpoctpanctBa CoboneBa. [lpuHuMI Cyneprno3umuu Jyis
JUHENHBIX 3a7ad MareMarudecko ¢usuku (2 4.). Knaccudukanus ypaBHEHUH BTOpOTro
MOPSIIKA, JIMHEHHBIX OTHOCHUTENBHO CTapLIMX IMPOU3BOJAHBIX. XapakTepucTtuku. [IpuBenenue
YpaBHEHUN K KAaHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3agava Komm s BomHoBoro ypaBHenwms. ®opmyna JlamamOGepa.
CyiiecTBOBaHNE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). OO600IIeHHOE pelieHue
3anaya Komm /uis HeonHOpoAHOTO ypaBHeHHUs (2 4.). Pemenue 3agau Ha moJrynpsiMoit (2 4.).
@®opmynsl [lyaccona u Kupxroda (2 4.). KoppextHocTh mnoctaHoBku 3amaun Komm ans
BOJTHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun juis BoiHOBOro ypaBHeHus. Popmynsl ['puna (2 u4.). Teopemsl
€IMHCTBEHHOCTH, YycToWuuBocTH. 3amaya UItypma—JluyBumns (2 4.). Meron paszaeneHus
nepemeHHbIX (Dypbe) (2 u.). Teopembl cyuiecTBoBaHMs. PelieHne HEOIHOPOAHBIX 3ajay
MetoqoM Dypee (2 4.). Dynkiuu beccens. 3agada o koaebaHuu Kpyriioi MmemOpans (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapUALMOHHOIO HWCYMCIEHUS: IIOCTAaHOBKA 3aJayH,
ypaBHeHUe Jiiniepa-Jlarpamka. DkctpeMymbl QyHKIIMOHANIOB. Bapuanus ¢ynkmuonama (2 4.).
Bapuanuonssie 3amaun B MaremMaTHdeckoi ¢usuke. BapuanumonHas 3amada Juisi MHTErpana
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HauvanpHo-kpaeBble 3aJauu Il ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Metoa ®ypre pemieHust kpaeBoix 3ama4 (4 4.). TeopeMbl € TMHCTBEHHOCTH,
ycrouuBoctu. CymectBoBaHue pemieHuss (2 49.). 3agaua  Komm 11 ypaBHEHuUs
TEIUIONPOBOJHOCTU. Teopembl €AMHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIaMeHTalbHOE
pemenue. HMaterpan Ilyaccona. O-pynkmusa Hupaka (2 4.). 3agaum Ha TOJIYOPSIMOM.
Pacnipoctpanenue kpaeBoro pexuma. Meron ¢pyuknuii 'puna (4 4.).

Paznen 2. Omepatop Jlarutaca B KpHMBOJWMHEWHBIX KoopauHatax. DyHaameHTanbHOE
peumieHue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha Ijiockoctd) (2 4.). OOmwue cBoiicTBa
rapMoHudeckux ¢pyHkiuil. [lpuHuun makcumyma juis rapMmonndeckux GyHkuuit (2 4.). Kpaessie
3amaun Juis ypaBHeHuil Jlarutaca u Ilyaccona. Teopemsl eauHcTBeHHOCTH (2 4.). DyHKUUU
I'puna 3agaun Jupuxne u Helimana, ux cBoiictBa. (2 u4.). [loctpoenue ¢dynkuuu ['puna
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BHYTPEHHEH U BHemHeH 3anad Jupuxme aisa mapa (2 4.). CneacrBus u3 ¢popmynsl [lyaccona (2
4.). Ilorennuan o0bema u ero coicta (2 4.). IloBepxHOCTHBIE NOTEHIIMANBI U UX CBOMCTBA (2
4.). UnTerpanpueie ypaBHeHus (2 4.). CBeneHue KpaeBbIX 33aJ1a4 K HHTErPaIbHBIM YPaBHEHUSIM.
CymectBoBanue pemieHus.(2 4.). Meroa paszeneHusl NEpeMEHHbIX PElIeHHs] KpaeBbIX 3a]au B
npocTeimux obmacTsax (2 49.).

Pasnea 3. [IpeoOpazoBanue Jlamaca (2 4.). [IpeoOpazoBanust @ypbe (3KCIIOHESHIIMAIBHOE,
sin-, cos- mpeoOpazoBanus, koHeuHble (4 4.). [IpeoOpazoBanus beccens, Memnuna (2 4.).
[Tpumepsl pUMEHEHHsI MHTETPABHBIX TMPeoOpa30BaHUil K PEIICHHIO 3a7ad MaTeMaTH4YeCKOMH
¢uzuku (2 4.).

2.3.2 3aHATHSA CEeMHHAPCKOI0 THIIA

1. bynak B.M., Camapckuii A.A., TuxonoB A.H. CO0pHUK 3ama4 1O MaTeMaTHYEeCKOM
¢usuke; 2. EBnokumoB A.A., [1aBnosa A.B., Pyouos C.E. YpaBHenust MareMatuueckoil pu3ukm.
Metonuueckue ykazanus; 3. AnrynuH K.K. Meronmsl matematnueckoit ¢usuxu; [1aBnosa A.B.,
PybuoB C.E., CmupHoBa A.B. IIpuMeHeHne nHTErpajibHbIX IpeoOpa3oBaHUM K PEIICHUIO 3aa4
JUTsl ypaBHEHUM B YaCTHBIX MPOU3BOJIHBIX. METOIMYECKUE yKA3aHHUS.

Cemectp 5

Pazgean 1. YpaBHEeHUsI B YaCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJHOPOAHOCTD,
npuMepsl. BBIBOJ ypaBHEHUsI MaJIbIX MOTIEPEUHBIX KOJEOAHUN CTPYHBI U MaJBIX MPOIOJIBHBIX
KoJIeOaHUM CTEPKHs, UHTETPAIbHBINA 3aKOH COXPAaHEHHs KOJWYECTBA NBIDKCHHSA. HadanbpHbie U
rpaHnyHble ycinoBus. [locTaHoBKa 3aaa4.

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

BriBOJ ypaBHEHHS TEIUIONMPOBOJHOCTH, WHTErPAIIbHBIA 3aKOH COXPAHEHUS DJHEPTHH.
BriBon ypaBHenuss nud@y3um, WHTErpalibHBIA 3aKOH COXpaHEHHUs KOJIMYECTBA BEIIECTBA.
Hauanenusie n rpannunsie ycioBus. [loctaHoBka 3amad. BeiBoJ ypaBHEHUN TMAPOJMHAMHUKH U
AKyCTHKH. YPaBHEHHS YCTAaHOBHUBIIMXCS MpoueccoB. ['pannunblie ycioBus. [locranoBka 3a1ay.

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

Knaccudpukanus ypaBHeHMM 2-ro mopsiika MHOruMX mepeMeHHbIX. Kiaccudukanus
YpaBHEHUH 2-rO0 TOpsAAKa C JBYMS HE3aBUCUMBIMU MEPEMEHHBIMH, XapaKTEPHUCTUYECKOE
ypaBHEHHUE U XapakTepucTuku. [IpuBeaeHne ypaBHeHUI ¢ IByMsI HE3aBUCUMbBIMHU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHUsSI C MOCTOSAHHbIMH Kodpdunuentamu). IlpuBenenue
YpaBHEHUH C JBYMSI HE3aBUCUMBIMU IMEPEMEHHBIMU K KAHOHHYECKOMY BUAY (ypaBHEHHUS C
nepeMeHHbIMU ko3¢ duuuentamu). IlpuBeneHune ypaBHeHM ¢ JBYyMS HE3aBUCHUMBIMU
MIEPEMEHHBIMH K IIPOCTEHILIEMY BULY

24-27 (1, rmama 1), 28, 29, 2, 4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rnasa 1), 1,5,7 ctp. 13
(2), 12-16 (1, rnaBa 1), 7,9, 14-25 (2)

Pasnen 2. Meto1 XapakTepUCTUK PEIICHUs YpaBHEHUM TUTIEpOOINYecKOro Tuma. Pemmenue
3amaun Kommm mjist omHOMEpHOTO BOJTHOBOTO ypaBHeHus. Dopmyna [Janambepa. Pemenue 3amau
Ha NOJYOPSIMOM i OJHOMEPHOTO BOJHOBOrO YypaBHeHHMs. Pemenune 3amaum Komm s
YpaBHEHHUs TUIEPOOIMUECKOro THUIAa B IPOCTpAaHCTBE U Ha miockocTH. Dopmynsl [lyaccona u
Kupxroga. Meroa @ypbe penieHus KpaeBbIx 3aa4 A1 ypaBHEHUH TUIepO0IMYEcKOTO THIIA.

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

Pa3znea 3. BapuannonHsie 3a1a4u.
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848,850,853, 851,854,855 (3).

Cemectp 6

Pasznen 1. Pemenne HavanmbpHO-KpaeBbIX 3a7ad IJis YpaBHEHUW MapaOoJIMUuecKOro THIA.
Meton ®ypre. Meton @ypbe penieHrs HEOTHOPOAHBIX 3a/1a4 JJIs YPaBHEHUM MapadoIMuecKoro
tuna. Pemrenne 3apaun Komm mia ypaBaenus rermonpoBogHoctr. @opmyna Ilyaccona.

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

Paznen 2. N'apmonnueckne Gynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbIix 3a1a4d Jist
ypaBHeHus Jlamnaca B npocrelimux obnactax. Meron @ypne. Meton @ypbe pelieHus: KpaeBbIx
3aja4 Juist ypaBHeHust [lyaccoHa B Kpyre U KoJIblLIE.

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

Paznea 3. [IpeoOpazosanue Jlamnaca, [IpeoOpa3zoBanne @ypbe (IKCIOHSHIIMAIBHOE). Sin-,
cos-ipeoOpazoBanusi Oypbe Ha MOTYNPSAMON, KOHEUHBIE TIpeoOpazoBanus Dypee.

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

[Ippy wu3yyeHWHM [UCHMUIUIMHBI MOTYT TIPUMEHSATHCS  DJICKTPOHHOE  OO0ydeHue,
JTUCTAHIIMOHHBIE 00pa3oBaTeIbHbIe TEXHOJIOTHH B cooTBeTCTBUU ¢ DI'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHpIl MIaH HE NpPeaycMaTpUBaeT JIaDOPATOPHBIX 3aHATUNH MO AMCLUILIMHE
«YpaBHEHUSI MaTEMaTUYECKON (PU3NKI.

2.3.4 [IpumepHasi TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB)

VY4eOHbIi IUIaH HE MpeaycMaTpuBaeT KypCOBBIX pabOT MO IUCUUIUIMHE «YPaBHEHUS B
YaCTHBIX IPOU3BOIHBIX».

2.4 IlepevyeHb y4eOHO-MeTOAUYECKOT0 00ecnieYeHHs VI CAMOCTOSITeIbHOI padoThl
00y4aroImuXcH Mo JUCUMUIJIMHE

[Tepedyenn yueOHO-METOIMYECKOTO OOCCTICUCHHS AUCIUIUIUHBI TI0

Ne Bun CPC BBINIOJIHEHUIO CaMOCTOSITENIbHON pabOThI
1 2 3
1 |I[loarotoBka K|l. YpaBHeHus: MmaTremMaTH4ecko (u3MKU (AIEKTPOHHBIA pecypc, cpeaa
TEKYIIEMY MoAyJibHOTO 00yueHus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meroanueckue yKazaHMs [0 OpPraHU3allMd U BBINOJHEHUIO

CaMOCTOSTEILHON Pa0OThl, YTBEP)KIEHHBIE Ha 3aceJaHud Kadeapbl
MaTeMaTU4YeCKOTO  MOJETUPOBaHUS  (PaKynbTeTa  KOMITBIOTEPHBIX
TexHonornd W mnpukiagHor wmarematukn OI'BOY BO  «Kyol'Yy,
npotokos Ne 10 ot 30.03.2018

2 |[IpopaboTka 1.  Antyamn K.K. Meroapl maTematnueckoit ¢usuku. M.: Tupexr-Menua,
MaTepuana 2014. 123 c. [OnexrpoHHbli  pecypc]. - Pexum  mocryma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckniit M.M. Jleknuu 1Mo ypaBHEHHSIM MaTeMaTH4eCKOH (DU3UKH.
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CII6.: Jlamp, 2016. 164 c. [DOnexrpoHHBIH pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/72982.

3.  Oneiinuk O.A. Jlekunn 00 ypaBHEHHUSIX ¢ YaCTHBIMH ITPOU3BOIAHBIMH. M.
Wzn-o "Jlabopatopust 3uHanuii", 2015. 263 c¢. [DneKTpoHHBIH pecypc]. —
Pexxum mocryma: https://e.lanbook.com/book/70703.

4. Tlerposckuit WU.I'. Jlekimu 00 ypaBHEHHSX C YaCTHBIMUA MPOHM3BOIHBIMU.
M.: ®usmatiut, 2009. 404 c. [DnexTponHBIH pecypc]. - Pexxum moctyma:
https://e.lanbook.com/book/59551.

5. HWmeun A.M. YpaBHenus maremarndeckor ¢usuku M.: ®DUIMATIIUT,
2009. 192 c. [OnexrpoHHBIi  pecypc]. - Pexum  mocryma:
https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHUsI MaTeMaTH4ecKo (PU3UKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MeTOAMYECKUE MaTephalibl JJIs CaMOCTOSATENbHONM paboThl O0ydaroIUXCs M3
YHUCJIa MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocTraBistoTcs
B (hopMax, alalTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList JIALL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
0o0yJaronuxcs.

2.5 CamocrosiTe/IbHOE H3yYeHUe Pa3/1e10B JUCHUILINHBI

[lenbto caMocTOSITENBLHOW pPAaOOTHI sABISETCA YIiIyOJdeHHe 3HAaHUN, IOJIYYEHHBIX B
pe3yibTaTe ayIUTOPHBIX 3aHITHH, BBIpAOOTKA HABBIKOB MHIAUBUAYAIbHON pabOThI, 3aKpeIlICHUE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BpPEMs TPAKTUUYECKUX 3aHATUH.

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

Cemectp 5

Paznen 1. IlocranoBka 3amau mMaremarudeckoil ¢usuku. HekoppektHble 3amauu;
Knaccudukanuss ypaBHEHMH B YaCTHBIX IPOU3BOJHBIX BTOpOro nopsaka. KanoHuueckue
(dhopmel. ConpspKEHHBIE OTIEPATOPHI.

Jlureparypa [O 1-3, JI 1].

Pa3nen 2. 3ajgaua ¢ naHHBIMM Ha XapakTepuctukax (3agaya ['ypca). CymectBoBaHue U
eIMHCTBEHHOCTh PpEIICHUS 3aJaud C JaHHBIMH Ha Xapakrtepuctukax; Merox Pumana;
CrnenmanpHble GyHKIMU MaTeMaTHdeckoi ¢usuku. Kiaccmueckre opToroHaqbHbIE TIOJTHHOMEI.
VYpasuenue beccens u nuIuHApUYECKUe PYHKINH.

Jlureparypa [O 1-3, J1 9].

Pa3nen 3. OcHOBHbIE MOHATHS BAPUALMOHHOTO MCUUCIeHUs (QyHKIMOHAI, JIMHEWHBIE U
KBaJlpaTHUuHble  (YHKIMOHAJBL, AKCTpeMyMbl  (QyHKIHOHana); [Ipocreiimine  3amaun
BApUAIIMOHHOTO MCYUCIICHHS (3a71a4a 0 OpaxuCTOXPOHE, H30TIEpUMETPpUUIECKast 3a1a4a).

Jlureparypa [O 1-3, J1 9, 10]

Cemectp 6
Paznean 1. 3amaun, npuBoAsAIINE K YpaBHEHUSM MMapad0IMuecKoro Tumna. JJonoJHuTeIbHbIe
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YCIIOBUS U TOCTAHOBKA KpaeBBIX 3a/ad JUisl ypaBHEHHH mapabonuueckoro tuma. IlpenenbHbie
ciydan; QyHKIMSA UICTOYHUKA JJIsl ypaBHEHUS apaO0IM4ecKoro TUuma.
Jlureparypa [O 1-4, 1 1, 9, 10].

Pasznen 2. YpaBuenue ['enpMmrosbiia B HEOrpaHMUYCHHOW 00JIaCTH. Y CIIOBHS H3ITy4CHUS,
OcHOBHbIE MOHATHUS TEOPUU HHTErpajbHbIX ypaBHeHui; [lomunomsl Jlexxanapa. Cepuueckue
(mapoBbie) pyHkuuu. Meton ®ypee pelieHust BHyTpeHHel 3aqaun upuxiie s mapa.

Jlureparypa [O 1, 119, 10].

Pa3znen 3 Kiiaccuueckue unrerpanbHbie npeoOpasoBanus (Pypne, Xankens, MeminHa,
Jlanmaca, Konrtaposuua—JlebeneBa, Memnepa—@®oka). HMHurerpanbHble npeoOpa3oBaHUs
00001IEeHHBIX (QYHKIIHH.

Jlureparypa [ 1,7, 9].

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

B cootBerctBun ¢ tpeboBanusmu PI'OC B mporpamMma JUCHMIUIMHBL «YpaBHEHUS
MaTeMaTH4eCKON (U3UKN» MPEeTyCMaTPUBAET HCIIOJIb30BaHUE B YYEOHOM IPOLIECCE Pa3IMUHbIX
00pa30BaTe/IbHBIX TEXHOJOTUH: YTEHHE JIEKIMH ¢ MCIOJb30BAaHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUH; METOJ] MaJIbIX TPYIII, pa300p MPaKTUUYECKUX 3a]ad.

KoMmbroTepHble TEXHOJIOTHMH NPEJOCTaBISIOT CPEJICTBA PAa3HOIUIAHOBOTO OTOOpa)KeHUS
JITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHalia.

[Toaxon pazbopa KOHKPETHBIX CUTYalMi IIMPOKO UCIOJIb3YETCS KaK MpernoaaBaresieM, Tak
u OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHOM pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1a4H, JJIs KOTOPBIX
€IMHBIX NT0JIX0/I0B HE cylecTBYeT. [Ipu nccnenoBaHuy U pelIeHUH Kak10M KOHKPETHOH 3a1aun
UMeeTCsl, Kak IpPaBWJIO, HECKOJIbKO METOJOB, a 3TO TpeOyeT pa3dbopa M OIEHKHU IeJIoil
COBOKYITHOCTH KOHKPETHBIX CUTYallHi.

[Ipu 00y4yeHnH UCIIONIB3YIOTCS CIIENYIONINE 00pa30BaTeIbHbIE TEXHOJIOTHHU:

— TexHonoruss KOMMYHUKAaTUBHOrOo oOOy4deHUS — HampaBlieHa Ha (QOpMHUpOBaHUE
KOMMYHHKaTUBHOM KOMIIETEHTHOCTH CTY/I€HTOB, KOTOpas sBJsgeTcs 0a30BOil, HEOOX0AUMOM IS
aJlanTalnuy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— TexHonoruss pazHOypoBHEBOTrO (Iu(pdepeHIUPOBAaHHOIO) OOyYeHHsS — MpPeloJiaraet
OCYILIECTBJICHHE ITO3HABATEIbHON NEATEIbHOCTU CTYAEHTOB C Y4YETOM HMX HHAWBHIYyaJbHBIX
CHIOCOOHOCTEHN, BO3MOKHOCTEH M HMHTEPECOB, MOOLIPSS WX PEaJTU30BbIBATH CBOM TBOPUYECKUI
noteHuuan. Co3gaHue M HCNOJIb30BAaHUE JIMArHOCTHUUECKUX TECTOB SIBJSETCS HEOTHEMJIEMOM
4acTbhIO IAaHHOM TEXHOJIOTUH.

— TexHonoruss MOJylIbHOrO O0OydeHUsS — MpelycMaTpUBaeT JIEJICHHE COJAEpP KAHUS
JUCHMIUIMHBI HAa JTOCTATOYHO ABTOHOMHBIE pa3fesibl (MOIYJIHM), WHTEIPUPOBAHHBIE B OO
Kypc.

— HWudopmanmonno-kommyHukanuonusie TexHojorun (MKT) - pacmmpsoor paMku
00pa30BaTEIbHOTO IpoIlecca, MOBbILIAs €ro MPAKTHYECKYI0 HAIpaBJIEHHOCTb, CIOCOOCTBYIOT
MHTEHCU(HUKALMU CAaMOCTOSITEJIbHOM pPalOThl ydYalllUXCsli M TIOBBIIICHHUIO I103HABATEJIbHON
AKTUBHOCTH.

— UHTrepHeT-TeXHONOTMH — TMPEAOCTABISIIOT IIMPOKUME BO3MOKHOCTH ISl  IOMCKA
uH(popmanuy, pa3paboTKH HAYUYHBIX IPOEKTOB, BEACHUS HayUYHbIX UCCIIEIOBaHUM.

— TexHonoruss MHAUBUIYyaIU3alUUd OOY4YEHHS — IOMOTaeT pPEeaJu30BbIBaTh JIUYHOCTHO-
OpUEHTUPOBAHHBIM TMOJXOJA, YYWUTHIBAsS WHIUBUAYAJIbHbIE OCOOEHHOCTM U NOTPeOHOCTH
yUalxcs.

— [IlpoexTHass TexHOJOTMS — OpPHUEHTUPOBAHA HA MOJCIUPOBAHHE  COIMAIBHOTO
B3aUMOJICHCTBUSl yJalllUXCsl C IEJbI0 PElIeHUs 3a/Jadd, KOTopas OIpeaesseTcss B paMKax
npodeccruoHaIbHOM MOArOTOBKY, BB Ty UM UHYIO IIPEIMETHYIO 00J1aCTh.

15



— TexHonoruss oOyyeHus: B COTPYIHUYECTBE — peaiu3yeT HJACI0 B3aMMHOI0 OOy4yeHwus,
OCYILECTBJISII KaK HMHAMBHUIYaJIbHYIO, TaK M KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILEHUE
y4eOHBIX 3a/a4.

— TexHonoruss pa3BUTUS KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCHUTHCS K HH(OpMaIuu, yMEHHUIO
oTOuparh HH(POPMALIMIO [Tl pELIeHHs] TIOCTaBICHHOM 3a1a4H.

KommnekcHoe ucnosnp3oBaHue B y4eOHOM MpOIIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTUMN
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
MPOLIECCHI, CMOCOOCTBYIOT (HOPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIylui CIIeIHAIIUCT.

OcHOBHbIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOI I BKIIOYAIOT B CEOs:

— paboTa B MaJlbIX rpynnax (KOMaHze) - COBMECTHas JEATEIbHOCTh CTYACHTOB B IpYIIIIE
0/ PYKOBOJACTBOM JIMJEpa, HANpaBiCHHAs Ha pelleHue oO0miei 3amaud myTéM TBOPYECKOTO
CIIOKEHHSI Pe3y/IbTaTOB UH/MBUYaTIbHOU pabOThI YICHOB KOMaH/bI C ACJIEHUEM MOJHOMOYUHN U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHaU3 pEeaJIbHbIX MPOOJIEMHBIX CUTYal[Uil, UMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JIacTH MpPO(EeCcCHOHATBHON AeATEeIbHOCTH, U MOUCK BAPUAHTOB
Jy4IIUX PELICHNN;

— pa3BUTHE KPUTHUYECKOIO MBIILIEHUS — 0Opa3oBaTesbHasl JIEATENIbHOCTh, HAlpaBiIeHHAs
Ha pPa3BUTHE y CTYAEHTOB Pa3yMHOIO, pe(IEKCUBHOTO MBIIUIEHHS, CHOCOOHOTO BBIIIBUHYTH
HOBBIE UJIEU U YBUIETh HOBBIE BOBMOKHOCTH.

[logxon pa3dbopa KOHKPETHBIX 3aJad W CUTyalUd LIMPOKO HCHOJb3YyeTCS Kak
IpernojaBaTesieM, TaK U CTYJEHTaMH BO BpeMs JIeKUUH, JaOOpaTOpHBIX 3aHITHM U aHaIU3a
pe3ynbTaTOB CaMOCTOATEIBLHON PabOThl. DTO OOYCIOBIEHO TEM, YTO IMPH HCCICIOBAHUU H
pPELICHUH KaXXJI0M KOHKPETHOM 3aJaud HMMEETCs, KaK IpaBUJIO, HECKOJIBKO METOJOB, a 3TO
TpedyeT pa3dopa v OIEHKH IEJION COBOKYITHOCTH KOHKPETHBIX CUTYaIlUH.

Oo1ee
But samsis Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE COIUCCTRO
TEXHOJIOTUU
4acoB
Cemectp Crnaiig-nexiuu. OO0CYX)IeHUE CIOKHBIX
T 1 BOIIPOCOB: YpaBHEHUS THIIEPOOTHUECKOTO 3
tumna. OCHOBHBIE 334U U METOJbI UX
pelieHus
[IpaxTrueckue 3aHATHS B peKIMax
5 113 2 | B3aUMOJCHUCTBUS «IIPEMOJABATENb — CTYACHT» 8
U «CTYIEHT — cTyAeHT» (pazaen 1)
Craitn-nexuu. OOCyXIeHHE CI0KHBIX
1 1 BonpocoB: [IpruMeHeHne HHTErpagIbHbIX 10
npeoOpa3oBaHUi K pEIIeHUI0 3a/1a4
6 MaTeMaTH4eCKON (hU3HKU
[TpakTudeckue 3aHsATHS B PEKUMAX
I13 2 | B3aMMOJAEWCTBHUS IIPETOABATEIND — CTYACHT» 10
U «CTYIEHT — CTyAeHT» (pa3aen 1)
Hroro 36

Lenb snekyuu — 0030p METOJIOB IMOCTPOEHHS MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
ypaBHEHHWH B YaCTHBIX NPOM3BOJHBIX, 3HAKOMCTBO ¢ TMpobjieMaMu W  amnmapaTom
MareMatrudeckoil ¢pu3uku. Ha JeKIusax cTyeHThI OIy4aroT 00IIee MPeICTaBICHNUE O TOIX01aX
Y METOJ[aX UCCIIEAOBAHUS U PEIICHUs 3a7]a4 MaTEeMaTHUYEeCKOW (PU3UKH.

Lenb npaxkmuueckoco 3anamusn — HAYYUTHh NPUMEHATH TECOPETUUYECKHE 3HAHUS TIPHU
PELICHUH U UCCIIEIOBAHMY KOHKPETHBIX 3a]1a4.
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Tembl, 3aJaHus ¥ BOMPOCHI Ui CaMOCTOSITETIbHON paboThl MpU3BaHBI C(HOPMHUPOBATH
HaBBIKM ITOMCKAa WH(POPMAINK, YMEHHUS CAMOCTOSATENBHO PACIIUPATh W YrIIyONsITh 3HAHUS,
MIOJTyYCHHBIE B XOJI€ JICKITHOHHBIX U TPAKTUICCKUX 3aHATHH.

[Toaxon pa3bopa KOHKPETHBIX CUTyallMi HIMPOKO HCHOJb3YETCS KakK IPernoiaBaTeseM,
TaK ¥ CTyICHTaMHU IIPU TIPOBEICHUH aHAIN3a PE3YIIBTaTOB CAMOCTOSITEIIBHOM pabOTEHI.

Jlnst I ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI MPEIYCMOTPEHA OpraHHM3aIlUs
KOHCYJIbTAIIMH C UCTIOIB30BAHUEM AJIEKTPOHHON TIOYTEHI.

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIe4YaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUs MU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amnmapaTra:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUnist Wi ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MPEIYCMOTPEHA OpraHU3aIHs
KOHCYJIbTAIIMH C UCTIOIh30BAHUEM JIEKTPOHHOM MOYTHI.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

4. OueHoO4YHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OneHo4Hble cpeacrea aJIst TERKyHIero KOHTPOJA ycneBaeMoCT u
HpOMe)KyTO‘IHOﬁ arrecranmu

OIICHOLIHBIC cpeacTtBa MpPEAHA3HAYCHBI JIA KOHTPOJIA M OLCHKU 06p330BaTCJ'IBHI)IX
JNOCTHXKEHUM O00yJarolMxcsi, OCBOMBIIUX MPOrpaMMy Y4YeOHOW IUCHUIUIMHBI «YpaBHEHUS
MaTeMaTH4YEeCKOU (QU3HKU.

O1eHOYHBIE CPEICTBA BKIIIOYAIOT KOHTPOJIBHBIE MaTepPHaJIbl Ul IPOBEACHUS TEKYIIEro
KOHTPOJIl B OpMe KOHTPOJIEHBIX paboT, 3a4ETHHIX 33/1aHUH 1 MPOMEKYTOUHOMH aTTeCTAlliU B
dbopme 3a1aHmit K 3a9€Ty, BOIIPOCOB K IK3aMEHY M MMPUMEPOB HK3aMEHAIIMOHHBIX 3a71a4.

OneHouHbIE CpeACTBAa JUCUUIUIMHBI COCTOMT M3 CPEACTB TEKYLIEro KOHTPOJIS (CM.
MPUMEpPHbIE BApHAHTBl CAMOCTOSATEIbHBIX 3aJaHUM, 3aJa4 U BOIMPOCOB) U IPOMEKYTOUHOM
aTTecTaluu (3a4era u IK3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacTsB, HCIIOJIB3YEMBIX JJIsL TCKYHIETO KOHTPOJIA
YCIIEBaEMOCTH, TpeJIaraeTcsi MepeueHb BOTIPOCOB TI0 pa3JieiaM, KOTOphie MPopadaThIBAIOTCS B
MPOIIECCe OCBOCHMSI Kypca, a TakKe€ BapHWaHThl KOHTPOJBHBIX paboT. J[aHHBIA TEepedeHb
OXBAaTbIBACT BCC OCHOBHBIC pas3aciibl KypcCa, BKIIKOYAad 3HaHWA, IIOJIYy4aCMbIC BO BpPCM:A
CaMOCTOSITEIbHON pabOThI.

ATTecTanus 1o yueOHON AMCIUIUIMHE MPOBOIUTCS B BUJE 3aueTa (5 ceMecTp) 3aueTra u
sK3aMeHa (6 cemecTp). DK3aMEHAIMOHHBIN OWJIET COJEP)KUT JIBa TEOPETHUECKHUX BOIpOca M
3amauy. CTyIeHT rOTOBUT OTBETHl HAa OUJIET B MUCbMEHHOU (hOpME B T€UEHHE YCTAHOBJIEHHOTO
BpeMeHH. [lanee sx3aMeH nmpoTekaeT B popMe codbecer0BaHus.

CprKTypa OLCHOYHBIX CPEACTB IJIA TEKyIIIEﬁ /| l'lpOMe)KyTO‘-lHOﬁ aTrecranmumn

HanmeHoBaHuE OLIEHOUHOT'O Cpe/ICTBA
Ne Kon u HaumeHOBaHue
Pe3ynbraTel 00y4deHust . [IpomexxyrouHas
n/n WHIMKATOpa Texymuii KOHTPOJIb
aTTecTanus

OIIK-1 CrniocobeH npuMeHsTh QyHAaMeHTabHbIE 3HAHMUS, TOJTYYEHHbIE B 00JaCTH MaTEeMaTUYEeCKHUX U (WIJIN)
€CTECTBEHHBIX HayK, M UCIIOJIb30BATh UX B MPO(PECCHOHANBEHOMN JIEITENILHOCTH

HOIIK-1.1 (06.016 A/30.6 | Brnageer OCHOBHOU
1 3n.3) CriocobeH NMpPUMEHSTH | TEPMHHOIOTMEH M IMOHSATHUHHBIM | 3aueTHBIE 3aaHus Bonpoc Ha sx3amene 1-32
(yHIaMeHTaIbHbIe 3HAHWS, | almapaTroM MaTeMaTHYEeCKOH
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MOJydYeHHble B oOyacTu
MaTeMaTU4eCKUX U  ecTe-

CTBEHHBIX HaykK, u
HCIIONB30BaTh  HMX  TIpH
aHajmse IpeIMETHON
obnactu

bu3nKK

HOIIK-1.2 (40.001 A/02.5
30.2) OTcuecTBEHHBIH U
MEXKYHApPOIHbI OIBIT B B
00JIaCTH MaTeMaTHYECKHX M
(MM) eCTEeCTBEHHBIX HayK, U

3HaeT  OCHOBHBIE  3aJayM,

ypaBHEHHUS u METOIBI
MaTeMaTU4ecKol  (U3HKH;
¢busnueckuit CMBICI

OCHOBHBIX IOHSATHH U (I)aKTOB

3aueTHbIE 3aJaHU.
Omnpoc 1o paszzaenam
1-3 (5 cemectp), 1-3

Bonpocke! Ha 3x3ameHe
1,2,32

HOIK-1.4 (06.016 A/30.6
Y.1) Hcnons3oBath
CYIIECTBYIOIIIME  THIIOBBIC
peuieHusl ¥ [IabJIOHBI PH
aHaJIM3€e BXOIHBIX JAHHBIX

YMeeT KOpPEKTHO MOCTABUTH
3ajaqy u ONpeeNuTh
KpaeBbl€ YCIOBUS

HCII0JIB30BAaTh ux B . (6 CEMECTp)
npodeccHoHaNbHOI MaTeMaTH4YeCKOl (HU3UKU WU
JIEATENLHOCTH cepbl MX MPUMEHEHHUS

Kontp. 2,3 (5

cemectp), 1-3 (6
CceMecTp), 3aUETHBIC
3aganust. Omnpoc mo
pasmenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bonpocke! Ha 3x3ameHe
8-13, 15, 19-21, 25,
28-31

HOIK-1.7 (40.001 A/02.5
Tn.2) IIpoBenenne
HaOIMIONCHUH U W3MEPEHUH,
COCTaBJIEHHE HMX OIHMCaHUI U
(bopMynupoBKa BEIBOIOB

VYMeeT  aHaIUTHYECKH U
YHCJICHHO pellaTh OCHOBHBIC

3a7a49u MaTeMaTHYECKON
¢busuku " KOPPEKTHO
HUHTEPIIPETUPOBATH

TIOJTYUYCHHBIC PE3YJIbTAThI

Kontp. 1 (5
CEeMECTp), OIPOC I10
BBIBOJTY OCHOBHBIX
ypaBHEHUH U
IIOCTaHOBKaM XaJad

Bomnpoc Ha 3x3amene
3-5,9,12,20,21, 27

HOIIK-1.8 (40.001 A/02.5
lp.2) JlesTeNnbHOCTD,
HalpaBlCHHAS HA PELICHUE
3a1a4y AHATUTHYECKOr O
Xapakrepa,
MIPEATIONIATaloIUX BEIOOp U
MHOroo0pasue axTyaJIbHBIX
CrIoco0OB pemieHus 3axad, ¢
HCIIOJIB30BAHHEM
GbyHIaMEHTAIbHBIX 3HAHMIH,
MOJMyYCHHBIX B 0oOnacTu
MaTeMaTHYeCKuX W (WIH)
€CTECTBEHHBIX HAYK

3HaeT OCHOBHBIC aHATUTUYCCKUE
1 YUCJICHHBIC METOAbl PEIICHUSA
ypaBHeHI/Iﬁ B YaCTHBIX
IIPON3BOAHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIPOCHI IO pasesam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bompoc Ha sk3aMeHe 9-—
22,25-31

poheCCHOHATBHON eI TeTbHOCTH

OIIK-3 CriocoOeH pUMEHATh U MOAU(UITMPOBATh MATEMATHUSCKHE MOJICIN JIJIS PEIICHHS 3a]1a4 B 00JIaCTH

HOIK-3.1 (06.016 A/30.6
3u.3) e w  3amaum
MPOBOIMMBIX HCCIICIOBAHHUI
U pa3paboTOK,  MeETOIbI

MaTeMaTHYeCKOro
MOJICSTHPOBAHUSI IUIst
pelieHust 3amad B oOiacTu
poheCCHOHATBEHOM
JIeATEeIbHOCTH

YMeer nepeBecTH 3aqady Ha
S3BIK AU PepeHIHaNbHBIX
ypaBHEHHH C  YaCTHBIMHU
MIPOU3BOJHBIMK;  BBHIOUpATH
METOJBl PpEIIeHUs] IOCTaB-
JICHHOH 3a/1a4u

Komntp. 1 (5 cemectp)

Bompoc Ha 3x3amene
3-5,9,12, 20,21, 27,
IIOCTaHOBKA
SK3aMEeHAIlMOHHOM
3a7a4d U
HHTEPIIpETAINS
penieHus

HOIIK-3.2 (40.001 A/02.5
3u.1) Ienu wu 3amauu
MIPOBOJMMBIX HCCIIEIOBAaHHI

3HaeT MOIEIN OCHOBHBIX
MPWIOKCHUN Teopuu aud-
(epeHIMaTbHBIX YPaBHEHUIA;

Bomnpoc Ha 3x3amene
3-5,9,12,20,21, 27,

HOIIK-3.3 (40.001 A/02.5
3n.2) OreyecTBeHHBIH U
MEXIyHApPOIHBI  OMBIT B
COOTBETCTBYIOIIEH obyacti
HCCIICI0BAHMM, METOIbI
MaTeMaTH4ECKOro

QJIEKTPOHHBIE TEMaTHYECKHE
pecypcsl  miId  yriyOneHus
3HaHMI 10  H3ydaemoi
JICIUIUINHE; 3HaeT
MaTeMaTH4eCKHe MOZEIH

3adeTHbIe 3a1aHUS.
Omnpoc mo paznenam
1-3 (5 cemectp), 1-3
(6 cemecTp)

U pa3paBoTOK, MeTOmBl | YMEET CTPOUTh MPOCTEHIINE MOCTaHOBKa
MaTeMaTH4ecKoro MaTeMaTU4eCcKHue monenu | Kontp. 1 (5 cemecTp) | 9K3aMEHAITMOHHOMN
MOZIe/TUPOBaHHUs U | CTaHAApTHBIX  (PU3MYECKUX 3a1auu u
pCIICHI 3a/ad B 00MacTH | mpomeccoB,  COmEPIKATETHHO HHTEpIpeTanus
npoceccHoHanbHoM UHTEPIPETUPOBATH peleHust
JACATCIIBHOCTH

pe3yNbTaThI

Ymeer HCIIOJIb30BaTh

Bonpocke! Ha 3x3ameHe
1,2,32
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MOJICIIHPOBAHHSI Ui | OCHOBHBIX TIPUIIOKEHUH
peuieHusd 3a1a4 B obJlactu TEOpUU I[I/I(b(bepeHuI/IaHLHLIX
poheCcCHOHATBEHOM ypaBHEHHi
JACATCIIBHOCTH
HOIIK-3.5 (06.016 A/30.6
v.1) AHanuzupoBatb
BXOJHbIE JaHHBIe, criocoben | YMEET — BbIOMpath MCTOZE
NpUMeHST M Moudu- pemer-m nocraBiieHHoH | Kontp. 1 (5 cemectp) Bompocs! sx3amena 3—
9 | umpoBare MaremaTHYecKue | 3aauy; conepxarensHo | Ompoc mo paszgeny 1 5 20
MOJIeNM JUIs pellieHust 33184 | HHTepIIPEeTUPOBATh (5 cemectp) ’
B 0011aCTH | pesynmpTaTHI
poheCcCHOHaTBEHOM
JACATCIIBHOCTH
Bnaneer naBeikamu pemienus | Kontp. 1 (5 cemectp) | Bonpockl sk3amena 3—
3agaun M uHTepnpertauuu | Ompoc no pazgeny 1 | 5,22
HOIIK-3.6 (40.001 A/02.5 | pesympratoB B  TepmmHax | (5 cemectp),
¥.3) Tlpumensrb  METOB | pounenianmoit ob6nacty; | pasgenam 1,2 (6
VPOBCACHIA SKCTECPUMCHTOB, | o vy MeTomMUeckuM — am- | ceMectp)
10 | maremaruueckoe  MoOJEIH- napatom  Teopmn  mudde-
poBaHUEC I PCHICHUS 3aJa4 o
B obmactn  mpodeccu- | PEHUMANBHBIX  YPaBHEHH;
OHAJILHOM JEATEIBLHOCTH HaBbIKaMH l'IOCTpoeHI/IiI
MaTeMaTU4YeCKux  Mojeneit
(U3MYECKUX MPOIIECCOB
HMOIIK-3.9 (40.001 A/02.5 Konrp. 1 (5 cemectp) | Bonpoc Ha sx3ameHe
Tn.1) IlpoBemeHume osKcme- 3-5,9,12,20,21, 27,
PUMCHTOB C | Bnameer MeromaMHu HcClie- MOCTaHOBKA
11 | MCHOJIBSOBAHACM — MCTO/IOB JIOBaHUS MoJeNel Qu3nuec- 9K3aMEHAIIMOHHON
MaTeMaTU4eCKOro KHX TIPOLIECCOB B ——
MOACIIMPOBAaHUS B COOTBET-
CTBMM C YCTAaHOBJICHHBIMH HHTepHpeTaHI/IH
ITOJITHOM OYHSIMH peIHeHI/IH
MOIMK-3.10 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bompoc Ha sk3aMeHe
Tn.2) IIpoBenenne 3-5,9,12,20,21, 27,
HaONIONEHUI U M3MEpEeHuH, | YMeeT COZEpKaTEIbHO OCTaHOBKA
12 | cocraBieHue uX OIMCaHWii H | HHTEPIPETUPOBATH SK3aMeHaIMOHHOM
(opMyIIMpOBKa BEIBOJIOB, C PE3YIbTATHI, 3a7a4d U
IIPUMCHEHHCM . MHTEPHIpETALNSL
MaAaTEMaATHUYCCKHUX MOACIICH peIHeHI/IH
HOIIK-3.11 (40.001 A/02.5 Kontp.3 (5 cemectp) Bompoc Ha sk3amene 9—
lp.2) JlesTenbHOCTD, Kontp 1-3 (6 cemectp), | 22, 25-32
HanpaBlieHHas Ha pelienue | SHAET ~ OCHOBHBIC  METOIBI | onnocrr no pasaesam 2-
3a/1a9 aHanuTHdeckoro | PCIICHUA 3aJa4 MaTeMaTh— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, lICCKOI‘/'I (l)I/I3I/IKI/I; OCHOBHEIC cemec"[‘p)
13 | npeanonararomux BEIGOp ¥ | MPHUKJIAJHBIE TTAKETHI,
MHOFOO6pa3I/Ie AKTYaJIbHbIX | HCIIOJIb3YEMBbIC IJIS1 PCIICHUSA
CrIoco00B pelIeHust 33114 Ha | ypaBHEeHHi B YACTHBIX
OCHOBE METOZIOB | 110013BOHBIX
MaTEMaTHU4YCCKOIro
MOACIMPOBAHUSA
TIK-3 CriocobeH akTHBHO Y4acTBOBATb B UCCIICAOBAHUU HOBbIX MAaTEMAaTUYCCKUX MO}Z[eJ'Ieﬁ B €CTCCTBCHHbBIX HayKax
Bnageer ocHoBHO# Tepmu- | Konrp. 1 (5 Bonpock! Ha 3x3ameHe,
HOJIOTHMEH ¥ TOHATHHHBIM | CEMECTp), OMPOC IO 3-7, 14, 18,23
anmapaToM MaTeMaTHYeCKOH | MOJENsM,
UIK-2.1 (06016  A/30.6 (U3UKH; OCHOBHBIMHU aHAJIU- | OIMHCHIBAEMBIM
3u.3) IpenmeTHas o61acTh U | fyvociyvy 1 aHCITCHHBIME YpaBHCHUSAMU B
14 | Merogsl  MareMaTHYECKOrO
A — p | MCTOAMH  DCLICHHS  ypaB- | YACTHBIX
€CTECTBEHHBIX HAYKA HEHUH B YACTHBIX TMPOU3- | IPOU3BOIAHBIX
BOJIHBIX; yMeeT  paspa-
0aThIBaTh AJITOPUTM IIPHUMe-
HSIEMOT'0 METOIa PEIICHUS
WIK-2.2 (40.001 A/02.5 | 3uaer Mmeroasl uncienHoro | Kourp. 1 (5 cemectp) | Bompoc Ha sk3ameHe
3n.1) Uenu wu 3amaum | aHaIW3a,  HWMETh  YETKOC 3-5,9, 12, 20,21, 27,
15 | mpoBomuMBIX HccienoBaHMil | TIPEACTABICHHE O  BHIAX [IOCTaHOBKA dK3aMeHa-
u pa3paboTok B | MaTEeMaTHYECKUX  MOJEJIEH, LIHOHHON 3aa4y U UH-
CCTCCTBCHHBIX HayKa OCHOBAHHBIX Ha YMCIEHHBIX TepIpeTanus pereHus
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MeTo/max, O crocodax ux
MIOCTPOCHMH, O YHCIECHHBIX
MeTOoAax peanu3anuu
MaTeMaTUYECKUX MOJIENeH

HIIK-2.3 (40.001 A/02.5

YMeer NOJIB30BATHCA CIipa-

3ayeTHbIE 3a0aHHU.

Bonpock! Ha 3x3ameHe

3n.2) OrteuecrBeHHblif n | BOYHOM MareMatudeckor | Ormpoc o pazaenam 1,2, 32
16 MEXIyHAPOIHBIH ONBIT B | JIUTEpaTypod 1o Martema- | 1-3 (5 cemectp), 1-3
HCCIIEI0BAHNH THYECKOM ¢dusuke u | (6 cemectp)
MaAaTEMaTHUYCCKHUX MOHGHCﬁ B COOTBETCTBYIOIIUMHU  peCyp-
€CTCCTBCHHBIX HayKa caMU CeTH I/IHTepHET
Ymeer MIPUMEHSTH Ha | Kontp. 1 (5 cemectp) | Bonpockl sx3amena 3—
UMK-2.4 (40001 A/02.5 | MPaKTHKe Metons! | Ompoc mo pazmeny 1 | 5,22
3m.4) Meroxs nposenerns | GHCTICHHOTO aHanmmsa; | (5 cemectp),
IKCIICPHMEHTOB u | peanu3oBatTh YHCJICHHBIN | pazaenam 1,2 (6
17 HaOJIOfeHHit, 0600IMeHNs 1 | aJTOPUTM  MPOTPAMMHO  C | CeMecTp)
00paboTKK HMHGpOpPMAIUK B | IIOMOIIBIO
HCCIIC/IOBAHNHT HOBBIX | YHCTPYMEHTAJIBHBIX CPEACTB
MaAaTEMaTHUYCCKHUX MOJICIICH B u HpI/IKJ'IaI[HBIX HpOIpaMM;
CCTCCTBCHHBIX Hayka AHAIM3UPOBAThH TOJTYICHHBIC
PE3YABTATHI
Buaneer MeToJaMu u | Kontp. 1 (5 cemectp) | Bonpockl sk3amena 3—
gl’llK-Zﬁ ((;‘6016 A/30.6 IIpyeMaMy  IOJIy4eHUs U 5,22
1) HAMSAPOBATD | oporeMaTH3alMd  3HAHUM B
BXOIHBIC JaHHBIC npu <
18 . | obmactTh  MaTeMaTUYCCKOU
IpOBEACHUN UCCIICJOBaHUU
MaAaTEMaTHUYCCKHUX Moueneﬁ B (bI/ISI/IKI/I’ yMeeT
€CTECTBEHHBIX HayKax AHAIM3UPOBAThH TOJTYUICHHBIE
PE3YABTATHI
Bnaneer ymenuem camocto- | KoHTp. 1-3 (5 | Bompoc Ha 3k3aMeHe
SITEIBHO OCYIIECTBIIATH BHI- | cemectp), 1-3 (6 | 3-5, 11, 12,
HIIK-2.8 (06.001 D/03.06 | Gop wmerommku pemieHus u | cemectp) 15,16,19,25, 28, 29
Tn.2) TIpoextupoBatne | nocrpoenns anroput™a Toif
CTPYKTYp  JaHHBIX  HpH . .
WM MHOHM 3aJa4Yy; HaBBIKAMH
19 | pa3paborke W mpoOBeICHHU 2
UcCIe0BaHMI Hoppix | A8BATE  HOIMHBIM — aHATIH3
MaTEMaTHUYCCKHUX Moueneﬁ B pe3yHLTaTOB pemeHI/IH H
€CTEeCTBEHHBIX HayKax OLCHUBATDL TI'PAHMUIBI NPpUME-
HUMOCTH BBIOPaHHOTO
MeToza
MIIK-2.10 (40.001 A/02.5 | FImeer ueTkoe IpeiCTaB- Bompoc Ha sk3ameHe
TL%Z) . HposeaeHI{e JICHHe O BHJAX MaTeMaTH- 3-5,9,12, 20,21, 27,
HAOMIOACHUN M MSMCPCHNH, | yooppy  Momenei, OCHOBaH- MOCTAHOBKA
COCTAaBJICHHUC UX OIIMCAaHUU U o
20 HBIX Ha YHCIEeHHBIX MeTozax, | Konrp. 1 (5 cemectp) | sx3ameHanmoOHHOI
(bopMynupoBKa BbIBOZIOB IIPU 6 "
nposeeHiH  Hcenenopanuii | © CMOC00aX MX nOCTpoCHHUi, 3a1a4yu U
Maremaruueckux Mogeneil s | ©  METOAax  peaM3aluy HHTEpIpeTaLNA
€CTECTBEHHBIX HAYKax MaTeMaTHYCCKUX MOJCIICU peuICHUA
Brnaneer ocHOBHOH TepMu-
HIIK-2.11 (40.001 A/02.5 | HojlorTMEeH W  TIOHSITUMHBIM
Hp.2) JeATENbHOCTD, | anmapaToM MaTeMaTHYECKOM
HalpaBJICHHAsd Ha PCHICHUC | (y3MKH; OCHOBHBIMH aHAJIH-
3aji@4 AHAINTHYCCKOTO Xa- | rpgecrrnv u ypcleHHBIME EOHTp.? (35 c6eMGCTp)
aKTepa, MPEIIONAraroIIuX onurp 1-3 (6 cemec
p pa, Hpex i METOJAaMHU PEIIEHUST ypaBHeE- P ( ). Bonpoc Ha 3x3amene 9—
21 | BeiGop ®  MHOrooGpasue . OIIPOCHI 10 pasienam 2-
HUH B 4YacTHBIX IIPOM3- 22,25-31
aKTYaJIbHBIX Croco0oB ] 3 (5 cemectp) u 1-3 (6
pewenus 3anau, paspaGorku | BOAHBIX; MeToNIaMU U | cemectp)
HOBBIX MareMaruyeckux | IPUEMaMHu  IIOJIYYCHUA U
Mozelel B ecTecTBeHHbIX | CUCTE€MaTU3allid 3HaHAU B
HayKax o0llacTh  MaTeMaTH4YeCKOU
(10763704

20




CooTBeTcTBHE KOMIIETEHIHIi, (hOPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunael 3ausatui dopMbI KOH
Tepeucks IIBI 3a op OHTPOJIS

KOMITCTCHITU i T1a6. Ip. KCP CpPC

OIIK-1 + + + + |- Konrpoasnas pabora;

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHOM pabOThI;

— DK3aMeH
OIIK-3 + + + + |— Konrpoasnas pabora;
— 3auer;
— Omnpoc mo  pe3ynbpraram
CaMOCTOSITEIbHOM pabOThI;
— Dk3aMeH
MK-2 + + + + |- Omnpoc mo  pe3ynrbraTam

CaMOCTOSITEIbHON pabOThI;
— KonrponbHnas pabora;
— Dk3aMeH

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMble JJIs OlleHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (l/l.]'l]/l) onbITa I€ATC/ILHOCTH, XaPAKTECPU3YIOIIHNE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIIii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

HpuMepﬂoe COAECPKAHUEC KOHTPOJIbHBIX paﬁoT

1. Kontpoasnas Nel (IlocranoBka 3aad MmareMaTudeckon (hU3MKH).

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Ne 1

Bapuanr 2
[ToctaButh KpaeByro 3a1auy:

Yipyruii cTepKeHb IEPEMEHHOIO CeYeHus S (x) , KOHIIBI KOTOPOTO YIIPYrO 3aKpEIUICHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBepIIaeT CBOOOTHBIE Majbie IMPOJIOJIbHBIC
KoJie0aHMs, BEI3BaHHBIE HEKOTOPHIM HadaIbHBIM BO3MYyIIeHHEeM. [[10THOCTh Macchl paBHa P (x)

, MOIyiIb ympyrocti — £ (x )

Bapuanr 2
[TocraButh KpaeByro 3a1auy:

Bokosas nosepxuocts crepkus 0 <x </ temnnouszonuposana. HauansHas Temmeparypa
CTEp)KHS HYJIEBas, OJUH KOHEIl IOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a Apyrou
TEIUION30JIMpOBaH ¥ ¢ MomenTa ! = 0 jelicTByeT pacnpejeleHHbI BHYTPEHHHH HCTOYHUK
TeI1a MOIITHOCTH ¢(X).

Bapuanr 3
[ToctaBuTth KpaeByro 3a1auy:
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bokoBasi MOBEPXHOCTh CTEPXKHS TEIUIOM30JMPOBAHA, a HA KOHIAX MPOUCXOJUT
KOHBEKTHBHBIM TEIJIOOOMEH CO cpeJaMu, TeMIeparypa KOTOpPhIX u#; W up. HadanmpHas
TeMIepaTypa CTEpKHS HyJIeBas

2. KoutponpHas Ne2 (IlpuBeneHue Kk KaHOHMUECKOMY U IIPOCTEHIIEMY BUAY YPaBHEHUH C
JBYMsI HE3aBUCUMBIMU [IEPEMEHHBIMHU ).

EBnoxumoB A.A., [laBnoBa A.B., Pybuos C.E. YpaBHeHnuss maremaTuueckoi (usmku.
Metonuueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[IpumepHble 3a1a4l KOHTPOJIBbHOM padoThl Ne 2

Bapuanr 1
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHUS:
o’u  du
a) _2_x§ =0, x<0;
0’u 0’ 0’u
2 2
b +6Xx - =0.
0) ox? 4 0x0y 4 oy’

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

Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPAaBHEHUS:
o’u  du
a) _2_x_2 - Oa X>0’
oy
0%u 0%u 0*u 1 ou

=0.

+ +——
0x0y y6y2 2 Oy

2. IlpuBectu Kk mpocTermieMy BUAY YpaBHEHUE:

U, +2qu +5uW +§ux +2uy =0.

Bapuanr 3
1. IlpuBecTH K KAHOHUYECKOMY BUAY YPAaBHEHUS:
2 2 2
a)xzabj+2xyau+yzabj=0.
ox 0x0y oy
0%u 0’u ou
2
X - -2—+u=0.
6) Ox? Y oy 2 y<0

2. IlpuBectu Kk mpocTerieMy BUAy ypaBHEHUE:
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" " " i r _
3uy, —5Suy, —2u,, +3u; +u, =0.

XX

3. Kontponbhast Ne3 (Pemenue 3anaun Komu juis ypaBHeHUN runepOoIMuecKkoro THIIA.
Pemenue 3agaun Ko u 3a7a4 Ha NOJIynpsiMOi JUIsl BOJTHOBOTO ypaBHEHUS).

EBnmoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKod (PHU3UKH.
Meroanueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[IpumepHbIe 3a1a4i KOHTPOJIBbHOM padoThl Ne 3

Bapuanr 1
Haiitn pemenue 3anaun Komm:

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

=0 " x +1

. - 1
"o__..n . _ X ’
0) Uy, =u, +xsint, t>0, x|<oo, u|l:0—3e , u,|

Pemmte HadaJIbHO-IPAaHWYHBIC 3aa4u:
a) Uy =", x>0, >0, u(x,0)=x", u/(x,0)=x, u(0,t)=1"
6) 4 =u +6xt, x>0, t>0_ u(x,0)=cosx,u(x,0)=0,u(0,t)=sins

Bapuanr 2
Haiitu pemenue 3agaun Ko

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

6) ul =9u’ +x*+1t*, >0,

x‘< 0; “‘t:o = x?sin x, ”;‘t:o =cos 2x.

Pemuth Ha4daJIbHO-IPAaHWYHBIC 3aa4u:

a) ut”t :”;xo x>0, t>0, u(x,0)=sinx, u,(x,0)=1, wu,(0,r)=cost

Bapuanr 3
Haiitu pemenue 3agaun Komu

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

6) U, = 4u; + (x+2)., >0, |x|<oo; ul = lrl(x2 +1), ul|_, =cos2x.

Pemuth HadaJIbHO-IPAaHWYHBIC 3aa4u:

ayup =9u", x>0, 1>0, u(x,0)=x", u/(x,0)=3x",u(0,¢)=9t

xx 2
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6) 25u, =u, +e ", x>0,1>0, u(x,0)=x, u/(x,0)=sinx, u(0,¢)=sin¢

4. Koutponbaas Ne 4 (Meton ®dypbe pemieHus CMENIaHHBIX 3ajad Ui ypaBHEHHI
TUTIEPOOTMIECKOTO U TTapaboIUIECKOTO THIIOB).

EBnmoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemaTH4yecKoW (PHU3UKH.
Meroanueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[IpumepHbIe 3a1a4l KOHTPOJIBbHOM padoThl Ned

Bapuanr 1
Pemmutes cMentangble 3a1a4u:

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

xx’

6) U, =U,, +u+xt(2—t),t>0,0<x<7r’ u (0,6)=1>, u (7,t)=1*,u(x,0)=cos 2x.

Bapuanr 2
Pemmutes cMentangble 3a1a4n:

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

XX’

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

6) U =u, +ut>00<x<l u(0,7)=0, u(l,t)=0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangbie 3a1a4u:

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

5. Kontponbnas Ne 5 (Meton @ypre penieHus: KpaeBblX 3a1a4 /Ui ypaBHeHui Jlamiaca
u Ilyaccona).

EBnmoxkumo A.A., IlaBmoBa A.B., Py6omo C.E. VYpaBHeHus wmaTemaTH4yecKod (PHU3UKH.
Metonuueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM paboThl No5

Bapuanr 1
1. Haiitu ¢pyHKIMIO, TapMOHUYECKYIO B KpyTe X+ y2 <1, yI0BIETBOPSIOINIYIO TPAHHIHOMY
yCnoBHIOU| 5 . = xP =y’ —4

2. Haiiti yHKIHIO, YIOBIETBOPSIONIYIO B KOJIbIE 1 < X+ y2 <4 ypasuenuio Ilyaccona

=y, u 0.

" "
+u’ =—4xy, u =
U »y ’ X +y?=l X4yt =4
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Bapuanr 2

1. Haiitu QyHKIMIO, TApMOHUYECKYIO B KOJIbIIE | < X+ y2 <4, yIOBIETBOPSIONIYIO TPAHUYHBIM

u
yCIIOBUSM 0) — =0, uxz+y2:4=y—9
2 +y?=l
2. Haiitu ¢pyHKIMIO, YOBIETBOPSIONIYIO B Kpyre X+ y2 <4 ypasuenwuio [Tyaccona
14

" —_——
Uy FU,, ==X, U

Bapuanr 3

1. Haiitu ¢pyHKIMIO, TapMOHUYECKYIO B KpyTe X+ y2 <1, yI0BIETBOPSIONIYIO TPAHHIHOMY

ou
YCIIOBUIO — =0

X +y?=l
2. Haiitu QyHKIHIO, YIOBICTBOPSIONIYIO B KOJIbIE 1< X+ y2 <4 ypasuennto [lyaccona

=0, — =X.

" " o_
u, +u, =1 ¥ rpaHUYHBIM YCIOBUAM U fara= 00 o

x4yt =4
Ipumepnbie GopMyTHPOBKH HHAMBHAYAJILHbBIX 32 AHUIA

1. Bocmons3oBaTthcsi CpeACTBAaMH MaTEMAaTUYECKUX IMAKETOB JJIsl pEHIeHUs 3aJaddl |
BU3YyaJIM3al[i PE3yIbTaTOB.

Ha xpyrmyto memOpaHy, 3aKpeIuieHHYIO 0 Kparo, JIEHCTBYET BHEIIHSS TapMOHHMYECKas
cuia q(x,t)= psinwt, HENPEepbIBHO paclpeieseHHas [0 Bcel IUIomaad MeMOpaHbI.

[IpoBepuTh, 4TO BBIHYXJIECHHbIE KOjeOaHUsI MEMOpaHbl BBIPAaXalOTCS PaBEHCTBOM (R — paguyc
MeMOpaHbI)

2. Bocnonp3oBarbCsi CpeACTBAMH MAaTEMaTUYECKHMX IIAKETOB I pElIeHUs 3aJadd U
BU3yaJIM3allUU PE3YJIBTATOB
[unuaap paguyca R HarpeT A0 TeMreparypsl /, W OXJIaXIaeTcsi C HOBEPXHOCTH TAKHM

00pasom, 4TO ee TemmepaTrypa, HauuHas ¢ Momenta ! =0, moamepKuBaeTcs MOCTOSHHOW M
paBHOM Hymo0. HailTu 3akoH pacrpenesieHHs TEeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUAX OJIMHAKOBO.

3a‘IeTHO-3K3aMeHaIII/IOHHbIe MaTepUuaJIbl 1JIsd l'lpOMe)KyTO'lHOﬁ aTreCcTanumu

OcHoBHbIE TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS AUCLUILIMHBI IPEACTAaBIEHBI B TA0IHIIE
B BHUJIE¢ TPHU3HAKOB CHPOPMUPOBAHHOCTH KoMreTeHnui. TpeOoBanus GopMymHpyroTCs B
COOTBETCTBUU CO CTPYKTypoil, npunsaToir B ®PI'OC BO: 3HaTh, yMETH, BIAJECTh.
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IIpuMepsI 3a4eTHBIX 32JaHUH
Bapnanr 1
1. TlocTtaBuTb KpaeByro 3aady:
Vhpyruii cTepikeHb MepPEeMEHHOr0 CedeHus S (X), KOHI[bl KOTOPOT'O YIPYro 3aKpeIjieHbI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majbie IMPOJIOJIbHBIC

KOJ'IC6aHI/I$I, BBI3BBAHHBIC HCKOTOPBLIM Ha4YaJIbHBIM BO3MYIICHUCM. IIn10oTHOCTE MaccChl paBHa P (x)

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

Bapwuanr 2
1. TlocTtaBuTb KpaeByro 3aady:

Bokosas moBepxuocth crepxkus 0<x </ temnousonuposana. HayansHas Temmeparypa
CTEp)KHS HyJEBas, OJUH KOHEI IIOJJICPKUBACTCS NpPHU HYJIEBOM TeMmIlepaType, a JApyrou
TEIUION30JIMpOBaH ¥ ¢ MomeHTa ! = 0 jelicTByeT pacnpejieleHHbI BHYTPEHHHHA HCTOYHUK
Ter1a MOIITHOCTH ¢(X).

2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:

Bapuanr 3

1. TlocTtaBuTb KpaeByro 3ajauy:

bokoBass TMOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAaHA, A Ha KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUNIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEeMIIEpaTypa CTEPKHS HyJIeBast
2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:
? 522, + 2xy —82u + y2 aZL:
ox 0x0y oy

" " " i r _
6) Sy =Sty — 21, +3u, +u, = 0.

= 0.

HpI/IMeprlﬁ MnepEeICHb BOIIPOCOB, BLIHOCUMbIX HA 3K3aMEH

1. Tlonstue nuddepeHMaIbHOIO ypaBHEHHUS C YacCTHBIMU Npou3BOoAHbIMHU. [locTaHOBKA
3aJ1a4 MareMaTudeckoil pu3uku. TUrbl KpaeBbIX YCIOBUH.

2. KoppekTHOCTh TOCTAaHOBKH 3a/1a4 MaTeMaTtuueckon pusuku. [Ipumep Amxamapa.

3. BriBox ypaBHeHus kosiebanusi cTpyHbl. [Ipumepsl Ipyrux ypaBHEHH MaTeMaTUYecKOil
bu3uKu.

4. BpIBoj ypaBHEHUS TEIUIOIPOBOJIHOCTH.

BeIBO ypaBHEHUN THAPOAVMHAMUKH U aKyCTUKH.

6. Knaccudukauust nuHelHbIX aud¢epeHInaIbHbIX YpaBHEHUH BTOPOro IMOpSAJIKa B
YaCTHBIX [TPOU3BOIHBIX (001K ciTydait).

9]
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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 nuHeWHbIX U pepeHtnaibHbIX YpaBHEHUH BTOPOrO MOPSAIKA C IBYMS
HE3aBUCHUMBIMU  MEpEMEHHBIMU.  XapaKTepUCTHuUecKas MoBepXHOCTb. IIpumepsl
XapaKTEPUCTHK.

[IpuBeneHne Kk KAHOHUYECKOMY BUIlY JU(depeHIHaTbHBIX YPaBHEHUI BTOPOTO MOPSJIKaA
C /JBYMS HE3aBUCHUMBIMH IE€PEMEHHBIMHU (TUIEPOOIMUYECKOTO THUIA, MapaboIMuYecKOro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o XapakTepuCTHKaX

Pemienne 3amaum Komm it OJHOMEpPHOrO BOJIHOBOrO ypaBHEeHHsA. Popmyna
JI”’ Amambepa

CyiiecTBOBaHHEe, €AMHCTBEHHOCTb U YCTOMYMBOCTh pelieHus 3agaun  Komm s
OJTHOMEPHOTO BOJTHOBOTO ypaBHeHUsA. O000IIEHHOE PEIICHHE.

Pemenue kpaeBbIx 3a/1a4 /17151 OJHOMEPHOTO BOJHOBOI'O YpaBHEHUS Ha MOIYIPSIMOHU.
Pemrenne 3amaun Komm a8 JBYXMEPHOIO M TPEXMEPHOI'O BOJIHOBBIX YpPaBHEHMIA.
®opmyna [Tyaccona. @U3NYECKHil CMBICI PEIICHUS.

Pemenue 3agaun Koiu 1711 HEOTHOPOAHOTO BOJIHOBOTO YPaBHEHHUS.

EauHCTBEHHOCTh M YCTOMUYMBOCTH pelieHus 3ahadu Ko a1 BOJHOBOTO ypaBHEHHS
(TpexMepHBbIi ciay4ait).

Meton ®yppe pemieHHs CMENIaHHBIX 3ajad s BOJHOBOIO YypaBHEHMs (aJs
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'pDaHUYHBIX YCJIOBUM). EnMHCTBEHHOCTH
pelIeHuUs.

[Ipumeps! pelieHus CMElIaHHBIX 33/a4 (3aJadya O KoJeOaHUSAX OTPAaHMYEHHOH CTPYHBI,
3a/1a4ya 0 KoJIeOaHUSIX KPYrJioi MeMOpaHbl

Oynkiuu beccens. CoictBa Gpynkumii beccenst.

CMemanHble 3a7ayd  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. llpuHUMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKHM CMEIIaHHBIX 3a/1a4 /Uil YPaBHEHHUS TEIIONPOBOJHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEIIAHHBIX 3aJa4d JJii  YpaBHEHHS
TETUTIONPOBOTHOCTH (OJHOPOAHOTO U HEOTHOPOIHOTO).

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

OcHOBHbIE THUINBI KpaeBBIX 3ajad JUIsl YpaBHEHUH >3JumdnTH4Yeckoro tuma. [lpuHiun
MakcUMyMa JjIsl TapMOHMUYecKuX QpyHkuuid. @opmyisl ['puHa.

EnauHCTBEHHOCTH pelieHus KpaeBbIX 3a/1a4 Js ypaBHEHUH 3JUIUIITUYECKOTO TUIIA.
O®yukuun ['puna BHyTpeHHUX 3ana4 Jupuxie n Helimana.

[Ipumenenne merona ¢GyHKUMM ['pyHa K pemIeHHIO KpaeBbIX 3ajay Uil ypaBHEHUUH
AIUTUNTUYECKOTO TUIA (pelleHrne BHyTpeHHeH 3a1aun Jupuxie ams mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHNuecKux QyHKUUN (PYHKLINH, TAPMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUH).
OOBbeMHBII 1 TOBEPXHOCTHBIE MOTEHIHAJIBI U UX CBONCTBA.

Pemrenne 3agau Jupuxine n Helimana ¢ nOMOIIBIO MOTEHIIMAIIOB.

[Ipumenenne wMeroga @yppe K PpEHIEHUIO KpaeBbIX 3a4ad Uil YpaBHEHHHU
AITMNTUYECKOTO THIA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ansa ypaHenus Jlamnaca
B Kpyre)

WurerpansHoe npeobOpazoBanue Oypbe (onpeaencHue, CBOMCTBa, NpUMeEp NPUMEHEHUS
npeobpazoBanusi Pypre K perieHuo 3a1a4 MaTeMaTHIEeCKON (PU3HUKH).

WuTerpanbubie mpeoOpa3oBaHusi Ha NOJynpsiMoil (mpeoOpa3oBanue Jlamnaca, sin, cos-
npeoOpazoBanus Pypre, npeodpazoBaHue XaHKeNs).

Bapuamms Qynknumonana. DxcrpemyMm (yHkiuoHana. Bapuanmonnele 3amaun B
MaTeMaTH4eCKON (PU3HKE.

HpI/IMepbl IK3AMCHAIIMOHHBIX 3aJa4

Haiitu ¢dynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAaIbIX IOMEPEYHBIX KOJeOaHMI
ompHoponuoi ctpynbl (0,/), 3akperuieHHOW Ha KOHIaXx. HadaibHble CMEIIEeHUs
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10.

OIUCHIBAIOTCS KIHeH 2w 27X . 77X  HayanmpHas cKopocTh paBHA HYO. (CH
3sin 7 +5sin ; Y. y

HaTsOKCHHA U INIOTHOCTH CTPYHBI CUUTATh PAaBHBIMU €I[I/IHI/III€)

Crpyna c¢ 3akpersieHHbIMH KoHmamu (0,7) KomneOiercs TMoJ JCHCTBUEM  CHIIBI,
pacnpeieieHHON ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIIU B
HaYyaJbHbIII MOMEHT OTKJIOHEHHUS TOYEK CTPYHbl PaBHBI HYJIIO, a HadaJlbHble CKOPOCTU
onuckiBaroTcsd QyHkuuen w(x)=x. (Cuily HaTsDKEHHMsT UM IUIOTHOCTh CTPYHBI CUUTAaTh
PaBHBIMH €IUHUILIE).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHONW [UIMHBI MpPUJIOKEHA CuUJIa,
pacnpesiefieHHasl C IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas ¢ MomeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEp>KHS
paBHBI HYIIO, @ Ha4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHS ECTKO 3aKpeIUleH, MpaBblii — cBoOojeH. Ilnmomane momepeyHoro ceueHus
CUMUTATh PaBHOM 1.

Crepxenb (0,/) coBepmiaeT Majble TMPOJOJBHBIE KOJEOAHHWS TOA JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPEIETICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHMS
crepxus (k=4, p=1) u(x,f), npenmnoyiaras HadyaabHbIC yYCIOBUS HYJIEBBIMUA. OTKIOHECHUS
JIEBOTO KOHIIA CTEP)KHSI ONUCHIBAIOTCS (PyHKUMEN f(x,f)=f, NpaBblil KOHEI CTEp>KHS
cBoOoieH. [Inomaae monepeyHoro ceueHus CYuTaTh paBHOi 1.

Hatitu QyHKIIMIO, TapMOHUYECKYIO B Kpyre, paauyca 4, IPUHUMAIOIIYIO Ha €r0 TPAHHMIIC
sHaueHus u(x,y)=x".

Haiitn 3akoH BbIpaBHHMBAaHUS HAYaJIbHOM TEMIIEpPATypPhI u(x,O)zO B OJHOPOJHOM

CTEP’KHE MOCTOSHHOTO ceueHus (p =9,k =36,c =4,5 =1), neBbIit koHen kotoporo x =0

MOJJIEP’KUBAETCS IIPU HYJIEBOM Temmeparype, TeMIepaTypa paBoro KoHua x =3 paBHa
6f, B CTEep)KHE HUMEETCSl paclpeesieHHbII HCTOYHUK C IOCTOSIHHOM MOIIHOCTBIO

2x+l+4sin(nx).

Haiitu ycTaHOBUBLIMIICSI TeMIIEpaTypHbIl peXUM B MPSAMOYrOJIbHOM IUTacTUHE (
p=1Lk=4,c=4) Ge3 BHYTpEHHUX HMCTOYHHKOB Termia, 0<x <2z, 0<y<m, eciu Ha

OOKOBBIX TPAaHUIIAX U BEPXHEM OCHOBAHHH TOJICP)KUBACTCS HyJIeBas TeMIeparypa, a Ha
HIKHEE OCHOBAHHUE MOJAETCS TEIIOBOM ITOTOK Xx + Ssinx.

o o T
Haiitu pacnpeacii€cHue NMoTCHIHaJIa B KBAAPAaTHOU IIACTUHE 0< X,y < E , €CJIIN OOKOBEIC

CTOpPOHBI €€ 3a3€MJICHBI, a4 Ha HWXHEM H BCPXHCM OCHOBAHHWU HANPSIKCHHOCTDH
SIIEKTPOCTATHYECKOTO 1I0JIsk paBHA COOTBETCTBEHHO 0 1 Ssin (2x )+ sin (4x)-

Konenmr mony0ecKOHEUHOTO OJHOPOIHOTO CTepkHS p=2,F=8 coBepmaeT B

MPOJIOJILHOM ~ HANpaBJICHUW TapMOHHMYECKOe Kojebanue Buuma 6sin37+1. Haiitu
CMEIIEHNEe TOYEK CTEp)KHS B JIFOOOW MOMEHT BPEMEHH, €CIM Ha4daJIbHBIC CMEIICHUS

onuckiBaoTcs Gynkiueit 2X + 1, a HauanbHbIe CKOPOCTH HYJIEBLIE.

. . 2 2
HaiiTu pacnipesienieHne noTeHUana B Kpyrioi mwiactune X~ + Y~ <4, eciiu BHYTpH Hee

2 2
HaxoIATCA 3apdaabl C IMJIIOTHOCTBIO j/(x,y) =X —) , a nIOTCHUHXaJ Ha I'paHULIC PaBE€H

4y

2
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HOKa3aTeJII/I, KPUTECPHUHA A HIKAJA OCHKHA C(l)OpMHpOBaHHI)IX KOMIIeTeHIInii

Koo u
HaVMEHOBaHUE
KOMIIETEHIIHU

CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TUIAHUPYEMBIM pe3yJbTaTaM
00YYeHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS

IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
Orenka
Y IOBJICTBOPUTENBHO | Xopoo | OtnnyHo

OIIK1 Cnioco6en npuMeHSTH (pyHIaMeHTATbHbIE 3HAHMS, MOJYUYEeHHEBIE B 00/IACTH MATEMATHYECKAX U
(WJIM) ecTeCTBEHHBIX HAYK, M MCNIOJIb30BATH UX B NPO(eCCHOHATBHOM 1esiTeTbHOCTH

3HarTh: NOIIK-1.1
(06.016 A/30.6 3n.3)
CrnocobeH  IpPUMEHATH
(byHIaMeHTaIbHbIe

3HAHWS, MOJNYYCHHbIC B
obnactu Marema-
THYeCKHX W (Win)
€CTECTBEHHBIX HayK, U
UCIIOJIB30BATh HMX IIPH

aHanM3e  IPEJIMETHOH
obnactu

HOIIK-1.2 (40.001
A/02.5 3H.2)
OTteuecTBEeHHbII u
MEXITyHapOIHBIN OIBIT
B ofsacth Marema-
THYeCKHX W (Win)

€CTECTBEHHBIX HayK, U
HCHONIB30BaTh  UX
poheCcCHOHaTBHOMI
JIeATEIBHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcrnonp3oBate cymect-
BYIOIIME THIIOBBIE pe-
IIEHWS U Ia0JIOHBI TIPH
aHajm3e BXOIHBIX
JIaHHBIX

Braoems: HWOIIK-1.7
(40.001 A/02.5 Tn.2)
IMpoBenenue  Habiro-
JIeHUH M H3MEepeHuil,
COCTaBJICHHE UX OITHCa-
HUH U (HOpMyIHpOBKa
BBIBOJIOB

HOIIK-1.8 (40.001
A/02.5  Jip2 Tn)
JlesiTenbHOCTD, Halpas-
JICHHasT Ha pelICHUe
3a7a4  aHAJIUTHYECKOro
Xapakrepa, Hpearnoa-
raloimx  BeIOOp M
MHOroodpasue  aKTy-
aNbHBIX CHOCOOOB pe-
IIeHust 3ajgad, C HC-
nonb3oBaHueM (yHna-
MCHTAJIBHBIX ~ 3HaHHH,
MOJIy4CHHBIX B 001aCTH
MaTeMaTHYEeCKUX u
(WIh)  eCTEeCTBEHHBIX

HayK

3Hamb: OCHOBHBIE TIOHS-
THS1, KATETOPUH, TPHHIHIIE]
U  TEOpEeMbl  COOTBETCT-
BYIOIIMX pa3lelioB  ypaB-
HEHUI MaTEMaTHYECKON
¢bu3uKy;

Ymemsw: ucnonszoBare Ma-
TEMaTHYECKHE METOIbl U
KOMITBIOTEPHBIC TEXHOIOTHN
TUIsL peNIeHUs] CTaHJapTHBIX
3agad MareMarudeckon Qu-
BHKH.

Braoems: wmeromamu pe-
IICHUS CTAaHJaPTHBIX 3a71a4
MaTeMaTHYecKol (pu3ukw,
aHajIA3a YpaBHEHUI
MaTeMaTHYeCKOH (PU3HKH.

Obyuarowuiics noxasvieaem
HE JOCTAaTOYHBIN YpPOBEHb
3HAHUH y4eOHOro u
JICKITMOHHOTO ~MaTepuala,
HE B TIIOJIHOM OO0beMe
BJIQZICET  MPAKTUYCCKUMHU
HaBbIKaMH, YYBCTBYET
ce0s1 HEYBEPEHHO IPH aHa-
nse YpaBHEHUI
MaTeMaTHYeCKOH (DU3HKH.
B orBere He Bcerna
MPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  MPHUBJICKAIOTCS
HEJ0CTaTO4YHO Beckue. Ha
MMOCTaBJICHHBIE  BOIPOCHI
3aTPYQHICTCSA C OTBETaMH,
MMOKa3bIBaeT HEIO0CTATOYHO
ITyOOKHE 3HAHMSL.

3Hamb: OCHOBHBIEC TIOHS-
THSI, KaTeropuu, MpHH-
IUTBI ¥ TEOPEMBI COOTBET-
CTBYIOIIIIX paznesnos
YpaBHEHHI MaTeMaTH-
yecko (U3MKH U CBA3M
MEXKIY HUMU;

Ymems»: BoIOpaTh W HC-
MOJIb30BaTh ~MaTeMaTH4ec-
KHE METOJIb U KOMIIBIOTEP-
HBIE TEXHOJIOTHH JIJISL perie-
HUS CTaHJApPTHBIX 3ajad
MaTeMaTHYecKol (pu3uKw,

000CHOBaTh TONyYCHHBIE
pE3yIbTaTHI.
Braoemwv: wmeromamm pe-

IICHUS CTaHJaPTHBIX 337124
MaTeMaTHYeCKol (pu3uKH,
B TOM YHCIIE MOBBIIICHHOMH
CIIOKHOCTH, aHaJM3a ypaB-
HEHUH  MaTeMaTH4yecKOu
bu3uku.

Obyuaiowuiics nokasvieaem
JIOCTATOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAEeT HEKO-
TOpbIE HETOYHOCTH M TIOT-
pemHocT. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPaMOTHO  HCIIONB3YIOTCA
MpeAMETHBIE TEPMHUHBI, HO
B OTBETE MPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
MperoiaBaTeneM, He BHI-
3BIBAIOT  CYNIECTBEHHBIX
3aTPyAHECHUM.

3Hamb: OCHOBHBIE TIOHS-
THS1, KATETOPHUH, TPUHIIHIIBI
U TEOpeMbl  COOTBETCT-
BYIOIIMX PAa3JIeioB  YpaB-
HEHUI MaTeEMaTHYECKON
GM3HKH W CBSA3U  MEKAY
HUMU;

Ymemov: BBIOpaTH W HC-
MOJIb30BaTh ~ MaTeMaTH4ec-
KHE METOIIbl U KOMIThIOTEP-
HBIE TEXHOIIOTUH JITS pele-
HUS 33724 MaTeMaTH-
4eckol (pH3WKH, B TOM
Yrcie HECTaHIAPTHBIX H
MOBBIIIICHHON CJIOKHOCTH,
0o0OCHOBaTh W  HMHTEp-
MPETHPOBATh TOTyYECHHBIC
pE3yIbTaTHI.

Braoems: w™eromamu pe-
IICHUs 3aJa4  Marema-
THYECKOH (U3UKH, B TOM
Yrcie HECTaHJIAPTHBIX H
TTOBBIIIICHHON  CJIOKHOCTH,
aHalM3a W MHTEpPIpeTalnnu
YpaBHEHU M
MaTeMaTHYeCKOH (PU3HKH.

Obyuaiowuiicss nokasvléaem
HE TOJIBKO BBICOKHU I
YPOBEHb  TEOPETHUECKUX
BHAHWN 10 JUCIUILINHE,
CBOOOHO orepupyer
[TOHSTUSMHU, KaTErOPHIMH,
PUHITATIAMHA B TEOpeMaMH
YPaBHEHHMI MaTeEMaTHYECKOU

¢GM3uKM, HO M yMeer
QHAJTM3UPOBATh  CIIOXKHEIC
3a;1a9U MaTeMaTUYECKON
(u3nKK, YBA3HIBATH 3HA-

HUsA, ITOTYUYCHHBIC ITPpHU U3Yy-
UCHUU Pa3JINYHbIX AWUCIIUII-
muH.  OTBET  MOCTPOEH
JIOTHYHO, MaTepHhal Hu3Jia-
raeTcs 4eTKo, SICHO, apry-

MEHTUPOBAHO,  TPaMOTHO
WCTIOJIB3YIOTCS.  TEPMHUHBI
MaTeMaTHYECKOH  (U3UKH.
Ha  Bompocel  oTBedaer
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Koo u
HaVMEHOBaHUE
KOMIIETEHIIHU

CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM
00Yy4eHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS

IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
Orenka
Y IOBJIETBOPUTEIBHO Xopo1io OT1iyHO

YBEPEHHO, IO CYIIECTBY.

OIIK3 Cnioco6eH npuMeHSITH 1 MOTH(PHUIIEPOBATHL MATEMATHYECKHE MOTEJIH ISl PeLIeH sl 3a1a4 B 00JIaCTH
npogeccuoHATBLHOI 1eATeJIbHOCTH

3namo: HOIIK-3.1
(06.016 A/30.6 3m.3)
Ienn u 3a7a9K
[POBOIMMBIX
HCCIIeIOBAaHUN "
pa3paboToK,  METOHBI
MaTeMaTHYECKOro
MOJICITHPOBAHUSI
peureHust  3ajaa4
obacTu
poheCcCHOHATBHOM
JIESITEIIbHOCTH
HOIIK-3.2 (40.001
A/02.5 3n.1) Lenun u
3a/1aud  [POBOJUMBIX
HCCIIEIOBAaHUI "
pa3paboToK,  METOHBI
MaTeMaTHYeCKOro
MOJICITHPOBAHUSI
peureHust  3ajaa4
obacTu
poheCcCHOHaTBEHOM
JIESITEIIbHOCTH
HOIIK-3.3
A/02.5 3n.2)
OTeyecTBeHHbIH u
MEK[yHAPOIHBIN OIBIT
B COOTBETCTBYIOLIEH
obacTu
HCCIICI0BAHUM, METOIBI
MaTeMaTHYeCKOro
MOJICTUPOBAHUSI
peureHust  3ajaa4
obJacTu
poheCcCHOHATBEHOM
JIESITEIIbHOCTH

Ymemu: HOIIK-3.5
(06.016 A/30.6 V.1)
AHanusupoBartb
BXOJIHBIC JIaHHBIE,
CrocoOeH NPUMEHSTh U
MO (ULIUPOBAT
MaTeMaTHYEeCKH1e
MOZIENI Ul PEIICHUs

I
B

I
B

(40.001

I
B

3a1a4 B obsacTu
poheCcCHOHaTBHOMI
JIEATETHHOCTH
HOIIK-3.6 (40.001
A/02.5 Vv.3)
IpuMeHsTH METOIBI
[POBEICHUS
9KCIIEPUMEHTOB,
MaTeMaTHYECKOE  MO-

JIeTIMPOBaHUe IS pe-
LIeHMs 3aa4 B 00JaCTH

3nams. cnenupuKy 3amad
peliaeMbIX € MOMOIIBIO
YpaBHEHUII B YaCTHBIX
[PON3BOTHBIX;
METO/bl  pElIeHUS
HEUHBIX  ypaBHEHUN
YaCTHBIX TTPOU3BOJHBIX;
Ymems: dopmymupoBath u
pe3ynbTaThl peeHus
3anad; WCIOIB30BaTh
PIIEKTPOHHBIE TeMaTu-
YecKue pecypcbl 0|
M3y4yaeMOoi AUCIMILINHE
Bnaoemy: HaBBIKAMU
WCIONBb30BAaHMUS  TTaKeTOB
MIPUKIIATHBIX MporpamMm
TUIS peleHns 3a7a4
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuaiowuiicss noxasvleaem
HE JOCTaTOYHBIM YPOBEHb
3HAHUH y4eOHOTo u
JICKITMOHHOTO ~ MaTepualia,
HE B TIOJHOM o0O0OBbeMe
BIIQJICCT  MPAKTUYCCKUMHU
HaBbIKaMH

B otBere BCeraa
MPUCYTCTBYET JIOTHKA,
apryMeHThl TPUBIICKAIOTCS
HEIOCTaTOYHO BECKHE.
3Haer Ha3HAYCHHE
MPUKIATHBIX TAKETOB, HE
HCIIOJIb3YET UX.

HC

3nams. cnenupuKy 3amad
pelraeMpIX € TIOMOIIBIO
YpaBHEHHWI B YaCTHBIX
[TPOM3BOTHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUU
YaCTHBIX ITPOM3BOIHBIX;
Ymemw: dopmynupoBaTh u
pe3yIbTaThI pelIeHMs
3anay; HCITONTE30BATh
DIIEKTPOHHEIE TeMaTH-
YeCKUE  Pecypchl TUIst
yIOIyOJieHHsT — 3HAHWK 10|
M3ydyaeMOoi AUCIMILINHE
Bnaoemy: HaBBIKaMU
WCIIONIE30BAaHUS  TAKETOB
MPUKIAAHBIX  MPOrpamMm
UL peteHus 3a1a4
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuarowuiicss nokasvieaem
JIOCTATOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAEeT HEKO-
TOpbIE HETOYHOCTH H TIOT-
pemHocT. OTBET MOCTPO-
€H JI0OCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIIONB3YIOTCS
($u3NUecCKre TEPMHHBI, HO
B OTBETE IMPHUCYTCTBYIOT
HE3HAYUTEIbHbBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
nmpernojaBareneM, HE BbI-
3BIBAIOT  CYNIECTBEHHBIX
3aTpyIHEHUM

Buame: crnennpuKy 3aaaq
peraeMbplx € IOMOIIBIO
YpaBHEHMH B  YacCTHBIX
[TPOM3BOIHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUI
YaCTHBIX ITPOM3BOIHBIX;
Ymemw: dopmynupoBaTh u
[PE3YNIBTATHI peLIeHMS
3anay; HCIIONTb30BATh
DIIEKTPOHHEIE TEeMaTH-
YeCKUE  Pecypchl TUIst
YIIyOJieHHsI  3HAHUM 110
M3y4yaeMOoi AUCIMILINHE
Bnaoemy: HaBBIKAMU
WCIIONIE30BAaHUS  TAKETOB
MPUKIAAHBIX  MPOTPaMM
UL peteHus 3ajaq
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuaiowuiicss noxasvleaem
CHUCTEMAaTU3UPOBaHHBIE,
rIyOOKHEe W TOJIHBIC
3HaHUS 10 BCEM pasjenaM
JVMCITUIUIAHBL, a TaKke I10
OCHOBHBIM BOIPOCaM,
BBIXOIAIIAM 33 TPEAesInl
yueOHOM MPOTrPaMMBl,
0e3yrnpeyHoe BJIJICHUC
HHCTPYMEHTapHUeM
y4eOHOMH JTHACHMIUIHHEI,
ymenue ero 3¢ddexkruBHO
WCIOJIb30BaTh B
IIOCTAHOBKE M  PEIICHUU
3a1a4
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CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM

Kon u 00Yy4eHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
KOMIIETEHIIUN Ornenka

Y IOBJIETBOPUTEIBHO Xopo1io OT1iyHO
poheCcCHOHATBHOM
JACATCIIBHOCTHU
Braoems: HOIIK-3.9
(40.001 A/02.5 Tn.l)
[IpoBenenue skcnepu-
MCHTOB C HCIIOJIB30-

BaHUECM MCTOAOB Marec-
MaTH4YCCKOro MOICIIHU-
poBaHusI B  COOTBET-
CTBMM C YCTAHOBJICH-
HBIMHU ITOJTHOMOYHAMHA

HMOIIK-3.10  (40.001
A/02.5 Tn.2)
IMpoBenenue  Habiro-

JIeHUH M H3MEpeHuil,
COCTaBJICHHE UX OITHCa-
HUH ¥ (HOpMyIHpOBKa
BBIBOJIOB, C IIPUMEHE-
HHEM MaTeMaTHYeCKUX
Mozenen

HOIIK-3.11 (40.001
A/02.5  Jip2  Tn)
JlesATesIbHOCTD, HAIpaB-
JICHHasT Ha pelIeHUe
3a7a4  aHAJIUTHYECKOro
Xapakrepa, Hpearnoa-
raloimx  BeIOOp M
MHOroodpasue  aKTy-
aNbHBIX CHOCOOOB pe-
ILICHUS 33/1a4 HA OCHOBE
METOZIOB Marema-
THUYECKOTO  MOJIEIIHPO-
BaHMs

ITIK-2 Cnioco6en akTHBHO Y4acTBOBaTh B HCCJICT0OBAHUMA HOBBIX MATEMATHYCCKUX MO}IeJ’[eﬁ B €CTCCTBCHHBIX

HAayKax

3name: HUIIK-2.1
(06.016 A/30.6 3m.3)
[penmerHas obnacts u
METOBI
MaTeMaTHYeCKOro
MOZIETNPOBaHHUS
€CTECTBEHHBIX HayKax
HUIIK-2.2 (40.001
A/02.5 3n.1) Lenun u
3a1aud  [POBOJUMBIX
HCCIICIOBAHMI H
paspaborok B
€CTECTBEHHBIX HayKax
HIIK-2.3 (40.001
A/02.5 3n.2)
OTeuecTBEHHBIH i
MEK[yHAPOIHBIN OIBIT
B HCCIIE0BAHUH
MaTEMaTHYECKUX
MOJICIIeH
€CTECTBEHHBIX HayKax
HUIIK-2.4 (40.001
A/02.5 3u.4) Merons

B

B aHaJIn3a

3namb: OCHOBHBIC TIOHS-
THsI, KATErOPUH, IIPUHIHIIBI
U TEOpEeMbl  COOTBETCT-
BYIOIIIMX pa3lesioB  ypaB-
HEHUI MaTeMaTU4eCcKOu
¢bm3uKy;

Ymems: ucnonb3oBath Ma-
TEMAaTHUYSCKUE METOIbl H
KOMITBIOTEPHBIC TEXHOJIOTHH
VIS pEIICHUsT CTaHAapTHBIX
3agad MareMarndeckon Qu-
BHKH.

Braoems: wmeromamu pe-
IIICHHS CTAHAAPTHBIX 3a/1a4
MaTeMaTHYecKol (pu3ukw,
YpaBHEHMI
MaTeMaTHYeCKOH (PU3HKH.

Obyuarowuiics nokasvieaem

3Hamb: OCHOBHBIEC TIOHS-
THSI, KaTeropuu, MpPHH-
IUTBI ¥ TEOPEMBI COOTBET-
CTBYIOIIIIX paznesnos
YpaBHEHHI MaTeMaTH-
yecko (U3MKH U CBA3M
MEKIY HAMU;

Ymems»: BoIOpaTh M WHC-
MOJIb30BaTh ~MaTeMaTH4ec-
KHE METOJIb U KOMIIBIOTEP-
HBIE TEXHOJIOTHH JIJISL perie-
HUS CTaHJApPTHBIX 3ajad
MaTeMaTHYecKol (pu3uKw,
000CHOBaTh TONyYCHHBIE
pE3yIIbTaTHI.

Braoemwv: wmeromamm pe-
IICHUS CTaHJaPTHBIX 3a]1a4
MaTeMaTHYeCKol (pu3uKH,
B TOM YHCIIE TOBBIIICHHOM

3uamv: OCHOBHBIC ITOHS-
THUSI, KATCTOPUH, TPUHITUIIBI
U TEOPEMBI  COOTBETCT-
BYIOIIIMX Pa3leioB  ypaB-
HEHHI MaTeMaTHYIECKOM
(U3UKK M CBSI3H  MEKIY
HUMU;

Ymem»: BHIOpaTH W HC-
[OJIb30BaTh ~ MaTeMaTHYeC-
KHE€ METOIbl U KOMIIBIOTEP-
HBIC TEXHOJIOTHH IS Pelie-
HHS ~ 3aJad  MaTeMaTH-
4eckol (pH3WKH, B TOM
YUClie HECTaHAAPTHBIX MU
MOBBIIICHHOM CIIOKHOCTH,
o0OCHOBaTh W  HMHTEp-
MPETUPOBATh IMOJYYCHHBIC
pe3yJbTaThlI.

Braoemwv: wmeromamu pe-

TNIPOBCACHUS HC Z[OCTaTO‘IHBIﬁ YPOBCHBb CJIOKHOCTH, aHaJIM3a ypaB- LICHUS 3a1a4 Marema-
SKCIICPUMCHTOB )5 2 o o o

Ha6J'lKr))}:[eHI/II7I 3HaHWH y4eOHOoro U|HeHuil  MaTeMaTHuYecKOM |THUECKOH (HU3UKH, B TOM
R — | ICKLIMOHHOT'O  MATepHaa, | yu3nkw. YHCIe HECTaHJAPTHBIX |
06paboTKH HE B TMOJIHOM 00beMe MOBBIIIEHHON CIO0XKHOCTH,
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CooTBeTCTBHE YPOBHEH OCBOCHUS KOMIIETEHIINH TNIAHUPYEMBIM pe3yJbTaTaM

Kon u 00Yy4eHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | IIPOJIBUHYTHIN
KOMIIETEHIIUN Ornenka
Y 10BIE€TBOPUTEIBHO Xopoiiio OTnraHO

uH(OpMAIHH B|ByIafieeT  HpakTHYeCKUMHU | Obyuarowutica nokasvléaem |aHainsa U UHTEPIpETaIliu
HCCIIC/IOBAHUHI  HOBBIX| yaprikamu, 4yBCTBYET | JOCTATOUHbIH YPOBEHbB | ypaBHEHH I
MaAaTEMaTHUYCCKHUX o
IN—— 5| C€0s HEYBEPEHHO NpH ana- Hpcv)(beccpIOHanLHHx 3HA-| MaTEeMaTHUECKOH QHU3UKH.
eCTECTBEHHBIX Haykax |JIH3€ ypaBHEHUH |HUH, HO JOMyCKaeT HeKo-
Vieno: HIIK-2.6| MaTEMaTHYECKOH (DU3UKH. |TOpble HETOUHOCTH W TIOT- |O0yuarowuticss noKasvieaem
(06.016 A/30.6 VY.1)B orBere He Bcerma|pemHocTH. OTBET MOCTPO- [HE TOJIBKO BBICOKHH
AHaJIM3MpPOBATH MNPUCYTCTBYET JIOTHKA, ap-|€H JOCTAaTOYHO JIOTHYHO,|yPOBEHD TEOPETUIECKHUX
BXOOHBIC HOAaHHBIC IIpU 9}
HpoBe eI TYMEHTBl  MPHUBJIEKAIOTCSA |TPAMOTHO HCHOJB3YIOTCA BHAHUN 10 JAHUCHUIUINHE,
i — HEJI0CTaTOYHO Beckue. Ha|mpeaMerHbie TEpMUHBI, HO|CBOOOIHO orepupyer
MaTEMATHIECKUX MOCTaBJICHHBIE  BONPOCHI|B OTBETE MPUCYTCTBYIOT [IOHATUAMHU, KATErOPHUAMH,
Mozienei B|3aTpyIHSETCS C OTBETAMH, | HE3HAYMTENbHbIC OIMMOKH. [I[PUHIUIIAMU U TeOopeMaMy
CCTCCTBCHHBIX HAYKAX | okaspiBaeT HEMOCTATOYHO|Bompoch!, 3a/1aBaeMbl€ [ypaBHCHHI MaTeMaTHIECKOM
g;’g’gg’l’”’]s 03 1(’)16“?2;; riyOOKHE 3HAHUSL. npenojaBaTeneM, He Bbl-|QU3MKM, HO M yMeeT

. . .
TIpoexTHpoBaHue SHIBAIOT  CYIECTBEHHbIX @HANM3UPOBAT  CIIOXKHDIC
CTPYKTYp JaHHBIX IpH 3aTPYAHCHUH. 3aJa9u1 MaTEMaTHYCCKOU
paspaborke u (U3KMKH, YBS3BIBATH 3HA-
HPOBCACHIN HUs, II0JIYy4YCHHBIC IPU U3Y-
MCCJICIOBAHUM  HOBBIX UCHUHU PAa3JIMYHBIX OUCHHII-
MaAaTEMaTHUYCCKHUX O
Mogeneti s TTHH. TBET  IOCTPOEH

€CTECTBCHHBIX HayKax

WUMK-2.10  (40.001
A/02.5 Tn.2)
IMpoBenenue  Habiro-

JIeHUH M H3MEepeHuil,
COCTaBJIEHHE MX OITHCa-
HUH U (HOpMyIHpOBKa
BEIBOJIOB TP TIPOBEJIE-
HUH HCCIIEOBAaHHUHI
MaTeMaTHYECKUX MOJIe-
JIei B €CTECTBEHHBIX

HayKax
WANK-2.11  (40.001
A025  JIp2  Ta)

JlesiTenbHOCTD, Halpas-
JIeHHass Ha pellcHHe
3a/a4  aHAJIUTHYECKOIrO
Xapakrepa, Ipearoa-
ralimx  BeIOOD M
MHOroo0pasue  aKTy-
aJbHBIX c11oco0oB
pemenust 3azxad, paspa-
OOTKM HOBBIX Marema-
TUYECKUX MOJCICH B

CCTECTBCHHBIX HayKax

JIOTMYHO, MaTepuas u3ja-
raercsi 4erko, sICHO, apry-

MEHTHpPOBAHO,  T'PaMOTHO
VICIIONB3YIOTCSI  TEPMUHBI
MaTeMaTHYECKOH  (DU3UKH.
/leMOHCTpUpYyETCsS TOYHOE
MCIIOJIB30BAHUE  HAy4YHOU
TCPMUHOJIOTU N
CHCTEMaTH4eCKH
TpaMOTHOC MW JIOTHUYCCKHU
MpPaBIWIIBHOE  M3JIOKEHHE

OTBETAa Ha BOITPOCHI

4.2 MeToanueckue MaTepUaJibl, ONPECACIAIOIINE NMPOUEAYPLI OUCHUBAHUA 3HaHHﬁ,

YMeHHUi,

HAaBbIKOB

U (wim)

(opMupoBanus KOMIeTEeHIIUI

onbITa

ACATECJIBbHOCTH,

XapaKTepu3yommx

ITalbI

MeToanueckue P€KOMEHIANHA K CAAY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM Iporecca (GOPMUPOBAHUSI KOMIETEHLIUU
CTYJI€HTA IIPY U3YYEHUU JUCLUIUINHBI WJIA €€ YaCTH U UMEET LENbIO IPOBEPKY U OLICHKY 3HAaHUHI
CTYIEHTOB II0 TEOPUU U NPUMEHEHUIO MOJTYYCHHBIX 3HAHUN, YMEHUN W HaBBIKOB IIPU PELICHUH
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MPaKTUYECKUX 3ajady. DK3aMEHbl NPOBOJATCA IO PACHHCAHMIO, B CPOKH, MPEAYCMOTpPEHHBIE
KaJeHJapHbIM IpadukoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJUTCS IO CBEJICHMS
CTY[ICHTOB HE MEHEE 4YeM 3a [BE HEJENU JI0 Hayaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MPUHUMAIOTCS IPETOAaBaTENsIMU, BEAYIIMMU JICKIIUOHHbIE 3aHATUA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMNN y OJHOrO JEKTOpa WM Hpu OOJIBLIIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayroulero Kaenpoi JOIMyCKaeTcsl IPUBJIEYEHHE B IOMOIIb OCHOBHOMY
JIEKTOPY MpernoiaBaresi, IPOBOJUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIIaX.

DK3aMeHbl TPOBOAATCS B YCTHOW Qopme. DK3aMeH MPOBOJUTCS TOJIBKO IpHU
MPEIbSABICHUN CTYACHTOM 3aU€THOW KHMKKHM UM NPH YCIOBHUH BBIINOJHEHUS BCEX KOHTPOJIbHBIX
MEpPOIPUATHI, NPETYCMOTPEHHBIX Y4€OHBIM IUIAHOM U pabodell mporpamMmol Mo Hu3ydaemoun
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEOCTaBIIseTCS MpaBO BbIOpaTh OAMH U3 OHIIETOB.
Bpewms noarotoBku k otBeTy coctapisger 60 MunyT. Ilo ucTedeHHM yCTaHOBJIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCH! 3K3aMEHAIIMOHHOTO OuiieTa U MPEJOCTaBUTh pEIleHHe
3ajad. Pe3ynbTaThl 2K3aMeHa OLIGHHMBAIOTCS 110 4YEThIPeXOalbHOW CUCTEME («OTIMYHOM,
«XOPOUIO», «yI0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCS B 9K3aMEHAL[MIOHHYIO
BEJIOMOCTh U 3aUETHYIO KHIKKY. B 3a4eTHYI0 KHI)KKY 3aHOCATCS TOJIBKO IIOJIOXHUTENbHBIE
OLIEHKH.

MeToanueckue PEKOMEHIAUHA, ONIPEAC/IAIOIIUE MPOUECAYPHLI OCHUBAHUS HA IK3aMCHE:

OrueHka «omauuHo»:

— CHUCTEeMaTH3UPOBAHHbIE, INTyOOKUE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiaM JUCHUILIMHBL, a
TaK)Ke M0 OCHOBHBIM BOIPOCAM, BBIXOSIIHUM 3a MpeJiesibl yUeOHOU MPOrpaMMbl;

— TOYHO€ HCIIOJb30BAHME HAYYHOM TEPMHUHOJOTHM CHCTEMAaTHYECKH TIPAMOTHOE H
JIOTMYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

— 0Oe3ynpevyHoe BIIAJICHUE HWHCTPYMEHTApHUEM Y4YeOHOW JUCUUIUIMHBI, YMEHHUE €ro
3¢ ($EeKTUBHO UCIOJIB30BATh B IOCTAHOBKE U PELLIEHUH HAYYHBIX U IPAKTHUECKUX 3a/1ay;

— BbIpaK€HHAasi ClIOCOOHOCTh CAMOCTOSITEILHO U TBOPUECKU PEIIaTh CIOXKHbIE TPOOIEMBI 1
HECTaHJIapPTHBIE CUTYALINH;

— TIOJIHOE M TJIyOOKO€ YCBOEGHHWE OCHOBHOM U JONOJHUTEIBHOW JIUTEPaTyphl,
PEKOMEH0BaHHOH yueOHOM nmporpaMMoi o JUCIUILIUHE;

— YMEHHE OpPUEHTHUPOBATHCA B TEOPHUSAX, KOHIEMLIUAX W HAMPaBICHUSIX TUCHUIUIMHBI U
JaBaTh UM KPUTHYECKYIO OLICHKY, UCIOJIb3Ysl Hay4YHbIEC JOCTHXKEHUS IPYTrUX JUCLIUIUINH;

—TBOpYECKasi CaMOCTOATEIbHAs padoTa Ha MPAKTUYECKUX 3aHATHUSIX, aKTUBHOE Y4acTHE B
IPYIIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPbl HCIIOJHEHUS 3aJaHMUI;

— BBICOKMHA ypOBEHb CQOpPMHUPOBAHHOCTH 3asiBICHHBIX B palouell mporpamme
KOMIIETEHIUH.

OreHka «xopoutoy:

— JOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 TUCLUILINHE;

— YMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENUUSAX W HaIPaBICHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTUYECKYIO OLICHKY;

— HCNOJb30BaHUE HAYYHOW TEPMHHOJIOTHHM, JIMHIBUCTHYECKH W JIOTMYECKH IPABHIIBHOE
U3JI0’KEHHE OTBETA HA BOIPOCHI, YMEHHE JIe1aTh 000CHOBAHHBIE BBIBOJIBI;

— BJIQJICHHE MHCTPYMEHTAPHUEM [0 JUCLUIUIMHE, YMEHUE €r0 UCI0JIb30BaTh B IIOCTAHOBKE
U pelLleHUH Hay4HbIX U Ipo(deccuoHaNbHbIX 3a1a4;

— YCBOEHHE OCHOBHOHM JIMTEpaTypbl, PEKOMEHIOBAaHHON Yy4eOHOWH MporpaMMoil 1o
JUCLUIIIINHE;

— caMocTosTenpHas paboTa Ha NPAKTHUUECKUX 3aHIATHUSIX, YydacTHe B TIPYIIOBBIX
00CYXXJEHUSIX, CPETHUI YPOBEHb KYIbTYPhl UCIIOJHEHUS 3aJJaHU;

— CpeaHuil ypoBeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueld mporpamme
KOMIIETEHIUH.
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O11eHKa «Y0081em8opUmMeIbHOY:

— IOCTAaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHHH 110 JUCHHUILIMHE;

— YCBOEHUE OCHOBHOM JIUTEPATypbl, PEKOMEHIOBAaHHON y4eOHON IpOoTrpaMMoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX M HaAIPaBICHUAX I10
JUCUUILIMHE U JaBaTh UM OILICHKY;

— HCINOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTMYECKOE H3JI0KECHHE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIINOOK;

— BJaJICHUE WHCTPYMEHTAapUeM Y4eOHOM AMCUMIUIMHBL, YMEHHE €ro HCIO0JIb30BAaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME MOJ1 PYKOBOJICTBOM IIPENOAABATEINS] peIIaTh CTAaHJAPTHBIC 3a/1a4U;

— paboTa 1oj; pyKOBOJACTBOM IPENOIaBaTesl Ha MPAKTUUYECKUX 3aHATHUSX, OMYCTUMBIH
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

— JIOCTaTOYHbII MUHUMAJbHBII YpOBEHb CHOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emMBOPUMENLHO:

— (pparMeHTapHbIE 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBETAa;

— 3HAaHHUE OTAENbHbIX HCTOYHUKOB, PEKOMEHJIOBAaHHBIX Y4e€OHOW MporpaMmon 1o
JTUCLUIUINHE;

— HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJINYMe rpyobIX OIINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJHEHUS 33]IaHUN;

—HU3KHM  ypoBeHb C(OPMHpPOBAHHOCTH 3asBJICHHBIX B pabodeil mporpamme

KOMIIETEHIUH.

OneHoYHBIE CpeACTBA JUIS MHBAIWAOB W JIUI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBSI BEIOUPAIOTCS C YI€TOM WX WHAMBHIYATBHBIX TICHXO(PH3MUECKUX 0COOCHHOCTEH.

— MpH HEOOXOAMMOCTH HWHBAIUAAM M JIMIIAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMOJIHUTEIBHOE BPEMs JIJ1sl IOJTOTOBKM OTBETA HA 3K3aMEHE;

— NP TIPOBEICHUH MPOIIETYPHl OIEHUBAHUS PE3yJIbTAaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBSI TIPEIYCMATPUBACTCS UCTIOJIH30BAHNE TEXHHUECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAUBHIYAITBHBIMH OCOOCHHOCTSMU;

— TIpY HEOOXOIUMOCTH JUIsl 00YJArOIIUXCS C OTPAaHMYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIECHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponiemypa olneHMBaHUS PE3Y/IbTATOB OOYYCHHS WHBAJIHMIOB W JIMIl C OTPAaHHUYCHHBIMH
BO3MO’KHOCTSIMH 3/I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPeJOCTaBIeHne HH(POpMAIUH B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI ¥ BOCTIPUATHS HHPOPMALIH:

JIiist T ¢ HapyIIEeHUSIMH 3pEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JUJist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amnmapara:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.
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5. Ilepeyennb yueOHO# JuTEpaTypbl, HHPOPMALMOHHBIX PECypPCcoOB H
TEXHOJIOTUH

5.1 YuebOnas Juteparypa

OcHoBHas JinTepaTypa:

1.TuxonoB A.H., A.A.Camapckuil. YpaBHeHuss matemaruueckod ¢usuku. M.: U3n-Bo
MI'Y, 2004. 798 ¢

2. Anrynun KK, Meroasl maremarnueckod ¢usuku. M.: Jlupexr-Menuma, 2014. 123 c.
[DnexrponHbIi pecypc]. - Pexxum goctyma: http:/biblioclub.ru/index.php?page=book&id=240552.

3.Kapuesckuit M.M. Jlekuuu no ypaBHeHusiM maremarudeckoit ¢puzuku. CII6.: Jlanp, 2016.
164 c. [DnexTponHsIi pecypce]. - Pexxum goctyna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHblE METO/BI PELIEHHsS NPAKTUYECKUX 3a7ad B Kypce «YpaBHEHHA
maremaruueckoit puzukn» / C.H. Kynpsimos, T.H. Paguenko. PoctoB w//1: U3n-8o FOOY, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.

5.0mneitank O.A. Jleknuu 00 ypaBHEHUAX C YaCTHBIMH MPOU3BOAHBIMU. M.: M31-BO
"Jlabopatopust 3Hanui", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIIMHBI MHBAJIUJJAMH U JIMDaMX C OrpaHUYC€HHBIMH BO3MOXKHOCTAMU
3J0POBbA UMCIOTCA U3JaHHA B DJICKTPOHHOM BU/IC B 3J'I€KTpOHHO-6I/I6J'H/IOTC‘~IHBIX CuCTeMax.

Jlono/iHMTeIbHASE JIUTEpaTypa:

1. Ierposckuit U.I'. Jlekuuu 06 ypaBHEHHSIX ¢ YaCTHBIMU POU3BOIHBIMU. M.: dusmatiur,
2009. 404 c. [DnexTpoHHBIA pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/59551.

2. bymak B.M., Camapckuii A.A., Tuxonor A.H. COopHHMK 3amgad MO MaTeMaTHYEeCKOM
¢mszuke. M.: OUSMATIIUT, 2004. 688 c. [DnektpoHHbI pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

3. Bunagumupo B.C., XapunoB B.B. VYpaBhenuss wmaremarunuyeckoil ¢usuku M.:
OU3MATIINT, 2008. 399 c.

4. Tonockokos, /JI.Il. Kypc maremarnuyeckoil ¢pusuku ¢ ucrnosb3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponnbii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

5. Hepesuu U.B. Ilpaktukym no ypaBHeHusiM Matemarnueckoit ¢pusuku. CI16.: Jlans, 2017.
428 c. [DnexTponnslit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/95131

6. EBmoxumoB A.A., [laBnoBa A.B., Pyouos C.E. YpaBHeHnuss MmaremaTuueckoi (pusmku.
Metonuueckue ykazanus. Kpacnonap: M3n-so Kybanckoro rocynusepcurera, 2002.

7. IlaBnoBa A.B., PybuoB C.E., CmupnoBa A.B. IlpuMeHeHue uHTErpaibHbIX
npeoOpa3oBaHMil K PEHICHHUIO 3a/1a4 JUTSI YPABHEHUH B YAaCTHBIX MPOM3BOTHBIX. MeToamuecKue
ykazanus. Kpacnonap: M3a-so Kybanckoro rocynusepcurera, 2003.

8. COopHUK 3aJa4 IO ypaBHEHUSAM MaTemaTuueckoi gusuku / A.A. Bamapun [u ap.]. M.:
Ousmamimur, 2003. 288 c.  [DOnekrponHmBi  pecypc]. -  Pexum = gocryna:
https://e.lanbook.com/book/59314.

9. CaemnukoB A.I'., boromo6oB A.H., KpaBnos B.B. Jlekuuu no matemaruueckoi pusuke.
M.: U3a-Bo MI'Y, 2004. 416 c.

10. Unbun A.M. VYpaBHenuss marematuueckod ¢uszuxu M.: OUIMATIIUT, 2009. 192 c.
[DnexTponHbIii pecypc]. - Pesxxum moctyna: https://e.lanbook.com/book/2181.

5.2. [lepuoguyeckas Jureparypa

He ucnons3yrorcs

35



5.3. UuTepHeT-pecypchbl, B TOM YUCJIe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl JAHHBIX:

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

2. Hayunas snexkrponHnas oubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcol cBoOOAHOrO 1OCTYNA:

1. Mup maremarnueckux ypasHenuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XuMus, MmareMaruka. http://www.ph4s.ru/index.html

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

4. CroBapwu u sHIEKIONe MK http://dic.academic.ru/;

CoOcTBeHHbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H HHpopManuoHHbIe pecypebl Kyol'Y:
Cpena moaynpHOTO AHaAMUYecKoro ooydenus http://moodle.kubsu.ru

ba3a yueOHBIX TI1aHOB, y4€OHO-METOMUECKUX KOMIUIEKCOB, MyOIUKaUil 1 KOHQepeHIui
http://mschool.kubsu.ru/

5.4 Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPHA OCYILHECTBJICHUU
06p330BaTeJ1bHOFO npouecca mo 1MCHUMIlJIMHE

Ilepeyenb nHGOPMALTMOHHBIX TEXHOJIOT Uil

1. IlpoBepka MHAMBUIYaIbHBIX 3aJaHUM M KOHCYJIBTHUPOBAHHE IOCPEICTBOM 3JIEKTPOHHOU
IIOYTEI.

2. Hcnomnn3oBanue OJICKTPOHHBIX Hpe?;eHTaHI/Iﬁ npu IMPOBCACHUHA JICKOMOHHBIX n
a00paTOPHBIX 3aHITHA.

3. MHcnoabp3oBanne MaTeEMaTHYECKHUX IIAKETOB IIPH BBIIIOJHCHUHU WHAWNBUAYAJIbHBIX SaI[aHHfI.

Hepeqem, He00X0AuMOro MnmporpamMmmMHoOro o0ecneueHns

1. Onepauuonnas cucreMma MS Windows.

2. MHurerpupoBanHoe o¢ucHoe npuioxenue MS Office.

3. IIporpammHoe o0ecriedeHne ISl OpraHW3alMyd  YOPaBISEMOTO  KOJUICKTHBHOTO |
6e3omacHoro aocryna B HTepHeT.

4. Maremarnyeckuil naket Matlab.

6. MeToauyeckne yKazanus JJsi 00y4aroIuXcsi N0 OCBOEHHIO THCIHILINHBI

I[Ipu wu3yueHum Kypca «YpaBHEHHs MaTeMaTH4eCcKOH  (QU3MKKM»  HEOOXOAUMO
AKTUBU3MPOBATH OCTATOYHBIC 3HAHUS CTYJCHTOB IO TAKUM MAaTEMaTUYECKUM JAUCLMILUIMHAM, KaK
MaTeMaTU4eCKui aHanu3 u nuddepeHiaibHbe ypaBHEeHHS.
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MeTtoanuyeckue peKOMEHJAlMU 110 OCBOCHHIO JIEKIIMOHHOI0 MaTepHaJia, MOATr0TOBKe
K JIEKIMSAM U MPAKTHYeCKUM 3aHATUAM

[Ipyu uTeHuu NEKIMOHHOTO Kypca MPEJCTaBIIAETCS 11€JIecO00pa3HbIM 00OpaTUTh BHUMaHUE
Ha (U3NYECKUE MPUIIOKEHUS U3JaraéMblX MaTeMaTHYeCKUX (akTOB U OTMETUTHb TOT (PAKT, YTO
Kypc «YpaBHEHHUS MaTeMaTU4yecKol (U3HKU» IO CYHIECTBY SIBJISETCS MEPBBIM KypcoM IIO
MaTeMaTH4E€CKOMY MOJEIMPOBAHNIO, YATAEMBIM CTyAeHTaM HarpasieHus 01.03.02.

UToOb! U310kKEHHE OBLIO MOHATHBIM, CIE€IyeT aKUEHTHUPOBAaTh BHUMAaHME HE CTOJIbKO Ha
(hopManIbHBIX MOMEHTAX JJ0OKA3aTeIbCTB, CKOJIbKO HA JIBUKYIIINX UMHU UACSX.

HeoOxomuMo OTMETHTH MPaKTUYECKYI0 3HAYMMOCTb COOTBETCTBYIOILUX MpoOieM,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSBIAEMblE K COBPEMEHHOMY CHEIHAIUCTY —
MPUKIAHOMY MaTeMaTHKy, MOSICHUTb HEOOXOJIMMOCTb HCIIOJIb30BAHMSI IMOJYYEHHBIX 3HAHUN
IIPU U3YYEHHUH MOCIIEIYIOINX CIIEIHATBHBIX KYpCOB.

OO0mume peKoMeHIAIUM 110 CAMOCTOSITeIbHON padoTe 00y4aroluxcst
Baxneimmm s3TamoM Kypca SBISIETCS CaMOCTOSITENbHAas paboTa MO JAUCIHUIUIMHE.
[Tepeuensb pa3nenoB sl CaMOCTOATENBHOTO U3yYEHUS PUBEACH B pasjeie 2.5.

BOHpOCbI AJIsi CAMOKOHTPOJIA 110 pasjaejiamM

Cemectp 5
Paznea 1.

1. Hanumure o6muit BuA IMHEHHOro quddepeHnnaibHoro ypaBHeHUs BTOPOTro HOPsIKa.

2. BriBeiuTe ypaBHEHHE MONEPEYHBIX KOJIEOaHUH CTPYHBI (ITPOJOJIBHBIX KOJIEOAaHUM CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3WJIMHEHHBIM U (epeHINaTbHbIM YPABHEHHEM B YaCTHBIX
MIPOM3BO/IHBIX BTOPOTO Mopsiaka?

4. TlpuBeaure MpuMepbl FPAaHUYHBIX YCIOBHM JUIsl ypaBHEHHUS MIPOJIOJIbHBIX KOJIEOaHUM CTEPIKHSL.
5. BeiBeuTe ypaBHEHHE TEILUIONPOBOIHOCTH.

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIOBUN JUIsl ypaBHEHHUS TEILIONPOBOJHOCTH.

7. Hanumure 001l BUA CTallMOHAPHOTO YPAaBHEHUS.

8. UTo nmoHUMaeTcs 1o KOPPEKTHOCTHIO IOCTAHOBKHY 3a/1a4l MaTeMaTu4eckon pusnku?

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABJICHHOMN 3a1a4M.

10. B gyem 3akimroyaeTcsi IPUHIUI CYTIEPIIO3UITNHY JIMHEWHBIX 3a]]a4 MaTeMaTHISCKON (HU3UKu?
11. Kakoe ypaBHEeHHWE Ha3bIBaeTCA YpaBHEHHEM THunepOonmdeckoro (mapaboamdecKkoro,
AIUTUITUYECKOr0) TUMa?

12. 3anumure KAaHOHWYECKMW BHUJ YpaBHEHHUS THUNEPOOIUYECKOro (mapadoIrmdecKoro,
AIUTUITUYECKOr0) TUMa?

13.  Kakume  ¢usuyeckue  mpolecchl  ONUCHIBAET  YpaBHEHHE  T'HMIEPOOJINYECKOrO
(mapaboau4ecKoro, AUIMITHYECKOTO) THIa?

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

15. K kakoMy TUITy OTHOCHUTCS YpaBHEHUE TEIIONPOBOAHOCTH?

16. K kakoMy TUITy OTHOCHUTCSI BOJTHOBOE YpaBHEHHE?

17.  3Banumwmre oO0mMi  BUJ  XapaKTEPUCTHUYECKOIO  ypaBHEHHUS  JUIsl  JIMHEHHOro
I epeHInalbHOr0 YpaBHEHHMsSI B YaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsSAKa C JBYMS
HE3aBHCUMbBIMU IIEPEMEHHBIMH.

18. Kakue xapakTepuCTUKH UMEET OJJHOMEPHOE BOJHOBOE ypaBHEHHE?

19. Kakue xapakTepuCTHKH UMEET IBYyMEPHOE ypaBHeHHe Jlarmaca?

20. Kakue xapakTepUCTHUKU UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?
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Pazpea 2.

1. YUto naspBaercsa 3amauedt Komm? Jlns xakoro Tuma ypaBHEHMH cTaBUTCs 3anada Korm?
[IpuBennTe npuMepsl.

2. BriBenute Gpopmyny J'Anambepa pemrenus 3anaun Koy 115 BOJTHOBOIO ypaBHEHUS.

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

4. Jlokaxxute eAMHCTBEHHOCTh pelieHus 3a1a4n Kol a1 BOJIHOBOTO YpaBHEHHSL.

5. Jlaiite pu3udecKyr0 HHTEPIPETALHMIO OOIIETO PEIICHUSI BOJTHOBOTO YPaBHEHUS.

6. ChopmynupyiiTe CMEIIaHHBIC 33/1a4H ISl OJJHOMEPHOTO BOJHOBOTO YpaBHEHHS Ha MpUMeEpax
MONEPEYHBIX KOJIEOAHUN CTPYHBI U MTPOJOJIBHBIX KOJIEOaHUI CTEPIKHS.

7. B ueM cocTOMT ujaes MeToJia MPOJOJDKEHHUS PEeleHus 3a4a4 JUIsl BOJTHOBOIO YpaBHEHUS Ha
MOJIypsMOi ?

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

9. Ucnone3ys dopmyny Ilyaccona pemenus 3amaun Komwm isi BOJHOBOTO YpaBHEHHS B
IIPOCTPAHCTBE, IOJYYUTE pELIEHWE COOTBETCTBYIOIIEH 3aJauM Ha IUIOCKOCTH METOJ0M
MMOKOOPAMHATHOTO CITYCKa.

10. JlaiiTe ¢pu3HUecKyr0 MHTEPIPETAINIO PEUICHUS 3aJa4ll O MaJIbIX MOMEPEYHBbIX KOJICOAHUSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

Pa3pea 3.

1. Kakue 3amaum pemiaer BapuanuoHHoe ucuucieHue? llpuBenurte mpumepbl BapUalMOHHBIX
3azad.

2. Yro HazpiBaeTcs pyHkuuoHanom? [IpuBenute npumepsl GyHKIIMOHAIOB.

3. UYro Ha3biBaeTcs Bapuauued aprymeHTta @yHkuvoHana? Yrto Has3bIBaeTcs Bapuauuen
¢byHKIMOHAIA?

4. ChopmynupyiTe MPOCTEHIITYIO BAPUAIMOHHYIO 3a7a4y.

5. Jlaiite onpeneneHue skcTpeMmyma GyHKIIMOHATIA.

6. Uto Takoe cuiIbHbIN (cadblit) akcTpeMyM?

7. Kakue QpyHKIIMU HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU?

8. JlaiiTe onpeaeneHne NOIHOTHI CUCTEMBbI (PYHKIUH.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (QyHKITMOHAA?

10. IIpuBenure dopmyny mais Bapuanuuu (QPyHKIIMOHANIA B Clydae MPOCTEUIIEeHd BapHaIlMOHHOM
3a/lauH.

Cemectp 6
Paznea 1.

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

2. IlpuBeaute TpuUMEpHl YCIOBHM HAa OCCKOHEYHOCTH JIA 33/lad B HEOTPAHWUYEHHBIX O0JIACTIX
JUTsl ypaBHEHHUSI TETUIOTIPOBOTHOCTH.

3. IlpuBenute dopmyny Ilyaccona pemenust 3amaun Komm st oqHOMEpPHOTO ypaBHEHUS
TEIIONPOBOTHOCTH.

4. Jlaiite Qusnueckyro unteprnperanuio (Qynknuun [puna 3amaun Komwm st ypaBHeHUs
TEIIONPOBOTHOCTH.

5. 3anumuTe GyHIAMEHTAIbHOE PElIeHHEe OJTHOMEPHOTO YPaBHEHHUS TEILJIONPOBOIHOCTH.
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6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPOWTE (PYHKLHMIO BIUSHUS MIHOBEHHOTO TOYEYHOIO
MCTOYHHUKA JJISl OJyOTPaHUYEHHOI'O CTEPKHS C TEIJIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
1pu rpaHnyHbIX yeaoBusx [ u I pona.

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

8. 3anumuTe QpyHIaMEHTAIbHOE PEIIEHUE OAHOMEPHOIO YPABHEHUS TEIIONPOBOAHOCTH.

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

10. [oxaxxuTe €OMHCTBEHHOCTh pEIICHUS HA4YaJbHO-KPAeBbIX 3a7ad Il TPEXMEPHOTO
YpaBHEHHUS TEIIONPOBOJHOCTHU C MOMOILBIO (popmyibl ['puHa.

Pazpea 2.

1. Chopmynupyiite 3agauy typma—JlnyBumis.

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

3. Uto Ttakoe coocTBeHHOE 3HaueHue 3ana4yn [typma—JlnyBumns?

4. Yro HazpiBaeTcs criektpoM 3aaaun Itypma—JInyBumis? Kakue ciekTpbl BO3MOKHBI?

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

6. IlpuBenute cxemy mnpuMeHeHuss merofga Dypbe Uisi BOJHOBOIO YpPAaBHEHHsSI B Cilydae
HEOJHOPOJHBIX TPAHUYHBIX YCIOBHM.

7. JaWte pu3nyeckyro MHTEPIPETAIMIO PEIICHUs 3a/Ja4yd O MajbIX MOMEPEYHBIX KOJICOaHMSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

8. [aiiTe onpenenenre rapMOHUYECKON (YHKIIMYA B KOHEYHOU U OECKOHEUHOM 001acTsIX.

9. [IpuBeaure npuMepsl PyHKIUN, TAPMOHUYECKUX B KOHEUHOW U OECKOHEYHOM 00IaCTsIX.

10. Ilepeuncnure cBOWCTBA rApMOHUYECKUX (PYHKIIUI.

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

12. ChopmynupyiiTe NpUHIMI MAaKCUMYyMa /i1l TAPMOHMYECKUX (PYHKIIUM.

13. Chopmynupyiite BHyTpeHHIOM 3aaaay Jdupuxie mis ypaBHeHus [lyaccona B mpou3BOIBHON
TpeXMEpHOU 00JIaCTH.

14. IlpuBenute Buj ypaBHeHus Jlamiaca B chepuyueckux U HUIMHAPUIECKUX KOOpIUHATAX.

15. Chopmynupyiite BHyTpeHHIO0 3a1a4y Helimana ans ypaBHenus Jlamsaca B mpou3BOJIbHOM
TpeXMEpHOU 00JIaCTH.

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

17. laiite onpeneneHrne 00beMHOT0 NOTEHLIMAA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOrO U IBOMHOTO CIIOSI.

19. Ilepeuncinure cBoiicTBa 0ObEMHOTO MOTEHIMAIIA.

20. Kakumu cBoiicTBamMu 00J1a7a10T MMOTEHITAAIIBI TPOCTOTO M IBOMHOTO CJIOSI?

Pa3pea 3.

1. Jna xakux yHknmii ompeneneHo mpeoOpasoBanue Jlammaca (mate ompeneosieHHe
OpUTHHAITY).

2. IlpuBeaure popmyiibl npsMoro u ooOpatHoro npeodpaszoBanus Jlammnaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA mpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN OmpeiesieHo mpeoOpa3oBaHre KOMIUIEKCHOE npeodpazoBanue dypoe.
5. [IpuBenure popmyibl mpsMoOro u o6parHoro npeodpazoBanus Oypbe (IKCIOHEHIMATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanus Dypee.

7. llpuBenute Gopmyssl mMpsIMOTO ¥ 0OpPATHOTO Sin-, cos npeodpazoBanus Dypee.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIn-, COS IIpeoOpazoBanust Oyphe.

9. [IpuBeaure hopmMyisl psIMOTo U oOpaTHOTro npeoOpazoBaHus beccens.

10. ITpuBenuTe popmyssl IpsIMOro 1 00paTHOrO MpeodpazoBanus MennuHa.
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HpHMepbl 3a1a4 JJI CaMOCTOATEC/IbHOI'O PEIICHU A

1. Pemuth 3a1auy:

2 2
(;t’;‘ :42 L +16t7,6>0,x>0,
X
1
ul = Lye 0w
=0 6 ot

. 2
=2sin x,u =4¢-.
x=0
t=0

2. Pemuts 3amauy:

, 0%u N 0%u _i@_u
oxdy 0y’ y 0y
ou

Mly:] =1- X,'é;;

=0,y>0,

= 3.

y=1
3. Pemuts 3amauy:

2
Ou :a_”_ga_”+x+2t,0<x<1,t>0,

E ox? ox

u| =e" sin ﬂx,u| =u =t.
t=0 x=1

x=0

4. Pemnth 3a1a4y:

2
4 ;4 =Au+2xyz,t>0,—-0 <x,y,z< o0,
ot

u(x,y,O)zx2 +y?-2z7, %ty’o)zl.

5. [lonb3ysick HTErpanbHBIM IpeoOpazoBaHueM Jlamiaca pemuTs 3a1ady:

ou 0u
- = 2+u+Bcosx,0<x,y<°07
oy Ox

u(0,y)= e, —au(O,y): 0.

Ox

6. HaiiTu ¢pyHK1MIO rapMOHUYECKYIO BHYTPH KpyTa ¢ LIEHTPOM B Hayaje KOOpJAMHAT paauyca

. 2
7=2 TaKkylo, 4To ”L:z =sin3¢pcos ¢,

7. Ilonb3ysich MHTErpajibHbIMU IpeoOpa3oBaHusIMU Dypbe C KOHEUHBIMHU MpPEIeIaMU PEIINUTh
3a1aqy:

0%u 0%u

[louck wuHboOpManmu A8 OTBETOB Ha BOIPOCHL JUISI CaMOCTOATEIbHOW pabOThl H
BBIIIOJTHEHUS 3aJaHUNl B HEKOTOPBIX CIydasX IPEANOJaracT He TOJIBKO H3y4YE€HHUE OCHOBHOM
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yueOHOM JuTeparypbl, HO M TPUBJICYEHHE JONOJIHUTEIBbHOM JIUTEpAaTyphl, a TaKKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHer.

B ocBoeHuu AucUMIIIMHBI MHBAJIMIAMH U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAaLUU) —
JOIOJIHUTEIBHOE Pa3bsCHEHNE Y4eOHOr0 MaTepHaa.

WuauBuayanbHble KOHCYJAbTAllMM 10 HPEIMETY SBISAIOTCA BaXKHBIM  (paKkTOpoOM,
CHOCOOCTBYIOLIUM MHJMBHIyaTH3aluU O0y4EHHs] U YCTAaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM U O00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

7. MatepuajibHO-TeXHHYECKOe oOecneyeHne mo Jucuuinue (MoayJik)

[lo Bcem BuzaM y4eOHON [€ATENbHOCTH B paMKax JIUCUUIUIMHBI HCIOJIb3YIOTCA
ayIUTOPUH, KaOMHETHI U TaOOPATOPHH, OCHAIIICHHBIE 000PYIOBAHHEM.

Jis  caMmocTosITeNbHOM  paboThl  OOyyarouuxcs MPeAyCMOTPEHbl  NOMELIEHUS,
YKOMIUIEKTOBAHHbIE CIIELUATN3UPOBAHHOIN MeOeblo, OCHAICHHbIE KOMITBIOTEPHONW TEXHUKOU C
BO3MOYHOCTBIO TOJKIIOYeHHs K ceTh «MHTepHeT» n o0ecrieueHueM JI0CTyla B AJIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

MatepualibHO-TEXHUUECKOE 00eCeYeHHe IUCIUILIUHBI U
Ne Bun pabor
OCHAILEHHOCTh
1. JlekmonHbIe JleknmonHasgs ~ ayauTopus,  OCHAUI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoekTop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM MPOrpaMMHBIM OOECIIE€UeHHEM, a TaKxKe
Heo0XxoAuMON MeOenbIo (J0CcKa, CTOJIBL, CTYIbS).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aynutopus JUIsl  CEMMHApCKUX 3aHATUN, YKOMILJIEKTOBaHHAas
3aHSITHS HE00X0AUMOMH Me0ebIo (mocka, CTOJIBI, CTYJIbs),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIM  TEPEHOCHBIM  JE€MOHCTPALMOHHBIM 00opya0BaHHEM
(aynmutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynmioBsle Aymutopus  UId  CEMHHAPCKUX  3aHATUM, TPYNIOBBIX U
(MHAMBUAYaAJbHBIE) | MHAMBUAYaJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTAllUU Heo0XxoaAuMON MeOenbIo (J0CcKa, CTOJIBL, CTYJbS).
(ayouropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApCKUX 3aHATHUN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEKYTOUHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXOIUMOM
MIPOMEXYTOUHAS MeOenbio (IocKa, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOTPaMMHBIM O00ECIICUEHHEM U
BBIX010M B nHTepHET (106, 106a, A301)
5.| CamocrostenbHas | KaOuner  ans  camocTosiTenbHOM — pabOThI,  OCHAILEHHBIH
pabota KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO MOJKIIOYEHUSI K CETU
«HTEpHETY, MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00ECTICUeHHBIN
JTOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpeny YyHHBEpPCUTETa, HE0O0XOauMOW MeOenblo (J0CKa, CTOJBI,
CTYJIbS).
(Ayauropus 102a, yntanbHbIN 3a1).

KomnbrorepHas noaaepixkka yuedHoro mnporecca o Hampasienuto 01.03.02 IMpuknagnas
MaTreMaTuka u I/IH(l)OpMaTI/IKa oOecrieunBaeTcs MPAKTHYCCKU 110 BCEM AHUCHHUILUIMHAM. d)aKym)TeT
KOMITBIOTCPHBIX TEXHOJIOTHI U HpHKJ'I.’:l}IHOfI MaTEMAaTHKH, OCHAIICH KOMIIBIOTCPHBIMHU KJIaCCaMU,
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YCTaHOBJIEHA JIOKAJIbHAs CETh, BCE KOMIIBIOTEPHI (aKyabTeTa MOAKIIOUEHbl K ceTu MHTepHer.

Crynentam JocTynHbl coBpeMmeHHble [I9BM, coBpeMeHHOE JHMIIEH3MOHHOE MPOrpaMMHOE
oOecrieueHue.

CTYIIGHTBI " IMpCroJaBarciii By3a UMCIOT MMOCTOSTHHBINA AOCTYII K 3JICKTPOHHOMY KaTaJIoTy
y4eOHOM ¥ METOAUUYECKOM JTUTepaType.
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