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1 He.]'ll/l " 3aJaY1 H3YYECHUHA JTHCHUIIJTUHBI
1.1 Ileab ocBOEHUS AUCHUTIITUHBI

JlaHHasi TUCIUIUIMHA CTaBUT CBOEH IEJIbI0 M3y4yeHHe (yHIaMEHTAIBHBIX OCHOB TEOPUHU
ypaBHEHUN MaTeMaTU4ecKoW (U3UKU B 00BEME, HEOOXOOUMOM HJisi OOIIEro pa3BUTHUA H
OCBOCHHUSI CMEXHBIX IUCHUIUIUH (U3UKO-MATEMATHYECKOTO IIMKJIA, OBJIAQJCHHE anmapaToM
MaTeMaTH4eCKON (PU3MKH U TMOATOTOBKY K CO3HATEIILHOMY BOCIPHATHIO MPOIIEAYP MPUKIATHOTO
aHajM3a, OCBOCHHUE METOJIOB TMOCTPOCHUS MaTEeMaTHYECKHUX MOJENIed Ha OCHOBE YpaBHEHUM
MareMaTudeckoil ¢u3uku. Llenn TUCIUTIMHBI COOTBETCTBYIOT (POPMHUPYEMBIM KOMIETEHIIUSIM
OIIK-1, OIIK-3, I1K-2.

1.2 3agauu TUCHUTIINHBI

OcHOBHbIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX HJIeH, NOHATHI U (DAKTOB ypaBHEHMH MaTeMaTU4ecKol (hU3HKH,
HEOOXOIMMBIX JJIsl PELICHUs] TEOPETUUECKUX U MPUKIAIHBIX 3aa4 IPUMEHEHUS TUCIUIUINHBI;

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

— pacUIMpeHrue U YIriIyOJieHue TEOPETUYECKUX 3HAHUW M pa3BUTHE JIOTUYECKOTO
MBIILJIEHUS; IObEM OOIIEro YPOBHS MaTeMAaTUYECKOUN KYIbTYpbI;

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

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYPe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuuminHa «YpaBHEHUs MareMarthyeckoil ¢usukm» oTHocutcs K «OOs3arenpHas
gacTh» bioka 1 «luctumiuas! (Moayin)» ydeOHOTO IJIaHa.

MecTo Kypca B MOJrOTOBKE BBITYCKHHKA OIMPENENSIETCS BbIIAIOLIEHCS POJIBI0 METOJ0B U
uae ypaBHeHHM MareMatudeckod (u3uku B (OPMUPOBAHMU CHELUANNCTA O 000N obnactu
3HAHMM, CEPbE3HO UCIOJIB3YIOLIEH MaTeMaTUKy; KpOMe TOr0, MHOTHE JIUCKpPETHBIE, "KOHEUHbIe"
MOJENH, 3a/Ja4ydl U AIrOPUTMbI, XapaKTepHbIe U1 JAaHHOW CHEIUAJIbHOCTH, UMEIOT CBOUM
HMCTOYHUKOM, HpooOpa3oM WM NPEICNIbHBIM CIy4aeM Ty WM HHYK0 OECKOHEYHOMEPHYIO
CUTYAIMIO, & TIOTOMY TPEOYIOT CBOOOIHOTO BiIaJIeHUS UICSIMHU M TIOJIX0JaMH, BIpaOOTaHHBIMU B
Maremarndecko  ¢usmke. JlaHHBIA Kypc ~Hamboyiee TECHO CBsi3aH C  TEOpHUEH
mudpdepeHInaIbHbIX YPaBHEHHM, IOCKOJBKY OOJIBIIMHCTBO YpPaBHEHUN MaTeMaTU4YecKOil
(GU3MKM CBOJATCA TEM WM MHBIM CHOCOOOM K OOBIKHOBEHHBIM JU(depeHInaIbHbIM
YpaBHEHUSIM.

HeobOxonuMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSAM U OMbITY AESITEIbHOCTH
oOyuaromierocs rnpu OCBOEHUU JAAHHOM JUCUUIUIMHBI, IPUOOPETEHHBIM B pe3yJbTaTe U3yueHUs
MPEIUIECTBYIOIUX JUCIUIUINH, SBISIETCS OCBOEHHS KypCOB MAaT€MaTHYEeCKOro aHajiu3a,
anreOppl M aHAJIMTUYECKOM reomeTpun M Aud@epeHIuanbHbIX ypaBHEHHH, B o00beMe,
[IPElyCMOTPEHHOM JUIl COOTBETCTBYIOIIEH CHEIUAIBHOCTH.

1.4 Ilepeyenb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHUS] 1O JUCHHUILIMHE,
COOTHECEHHBIX € NJIAHUPYEMbIMHU Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeIbLHON NPOrpaMMblI
[Iporpamma ompezaenser oOwmui 00beM 3HAHUM, NO3BOJAOIIMN cHOpMHUpPOBATH Yy

CTY/IEHTa LIEJIOCTHOE IpEeACTaBICHHE OO0 OCHOBHBIX MOJENIAX M METOJaX MaTeMaTHYeCKOU
¢bu3uky, odbecreynBaroONINX MHUPOKUI CIIEKTp UX NMpuMeHeHul. Bmecte ¢ TeM, u3noxeHue psjaa
pas3zfenoB Kypca HEU30€KHO MMEET, B OCHOBHOM, MH(OPMALMOHHBIA Xapakrep. B pesynbraTe
W3Y4YEeHUS JUCUUILINHBI CTYACHT 0JKEH

—3HaTh 3HAUEHUE OCHOBHBIX TEOPEM TEOPUM YPABHEHHH MaTeMaTHuecKoh (u3nKu
(Teopembl CyIIECTBOBAHUS W EIUHCTBEHHOCTH pelleHus 3ahad Komu OCHOBHBIX THIIOB,
HayaJbHO-KPAEBBIX 337a4 OCHOBHBIX THUIIOB, TEOPEMBI O HENPEPHIBHOM 3aBUCHUMOCTH PELICHUS



3ajau Komm OT HavanpHBIX JaHHBIX W I[apaMeTpoB), MPEACTaBIATh cHeuupuky 3aaad
pelIaeMbIX ¢ IOMOIIbIO YPaBHEHUI MaTeMaTUu4ecKoil PU3nKH;

— YMEeTh HaxXOAWTh pelIeHHs: OOIIMe Ui OCHOBHBIX THUIOB JU(depeHInaIbHbIX
YPaBHEHUH C YAaCTHBIMM IPOMU3BOJAHBIMH BTOPOTrO MOpsaka, 3amad Komwm il ypaBHEHM
napaboJIMYecKOT0 U TUIEepOOIMYECKOTO THUIIOB, HAYaJbHO-KPAEBbIX 3aJay JUIsl ypaBHEHUU
napaboJIMYecKoro U TrunepOOJIMYECKOT0 THUIIOB B OIPAaHMYEHHBIX OO0IACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBbIX 3a4ad I YpPAaBHEHUN JJUIMNTHUYECKOTO THIA, YMETh JOKa3bIBaTh
N3y4aeMbIe TEOPEMBI;

— BJIAJIETh OCHOBHBIMM METOJIAMM PELIEHUs HAYAJIbHBIX M KPAeBbIX 3a7a4 I ypaBHEHUN
MaTeMaTU4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTU KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
s3bIK U (depeHIIMaNbHbIX YPAaBHEHUNW C YacTHBIMM IPOWU3BOJHBIMU WM HHTErPajbHBIX
YPAaBHEHUH U ONPEIEIUTH IIyTH €€ PEUICHUS.

TpeOoBaHus K YPOBHIO OCBOEHUS COJEpXKaHUS Kypca OINpPEAEISIOTCS BBIIIECKA3aHHBIM,
CoJIep’KaHHEe Kypca JOJDKHO OBbITh YCBOEHO HACTOJBKO INIYOOKO M OCHOBATENIbHO, YTOOBI
o0ecreunTh MNOTPEOHOCTH CMEXKHBIX KYpCOB, a TaKKe AaKTUBHOE BIJIAJIEHUE METOJAMHU
MaTeMaTU4eCKOH (U3KUKH, KOTOPbIE MOT'YT BCTPETUTHCS B JaJIbHEWIIEH MpakTU4YecKoi pabote
BBIITYCKHUKA.

N3yuenne nanHOW ydeOHOW IUCHUIUIMHBI HANpPABICHO Ha OBJAJACHHE OOYJarOIIMMCS
CJIEIYIOIMMH KOMIIETEHIUSAMM:

OIIK-1 CnocofeH nmpuMeHAATh (PyHIaAMeHTAIbHbIe 3HAHUSA, NMOJYy4YeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX H (WJIM) eCTeCTBeHHbIX HAyK, M HCIO0Jb30BaThb HX B
npodeccuoHAIbLHOM 1eATeTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3n.3) CnocoOeH mNpUMEHSTh (yHIaMEHTaIbHbIE
3HAHMUSI, TIOJyYEHHbIE B 00JIaCTH MaTeMaTUYEeCKUX U (MJIM) €CTECTBEHHBIX HAaYK, U
HCI0JIb30BaTh UX MPHU aHAJIM3€ MPEIMETHOM 001acTH
NOIIK-1.2 (40.001 A/02.5 3H.2) OTedecTBEHHBIM M MEXIyHApOJHBII OIBITB B
o0jacTu MaTeMaTMYeCKUX W (MJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh UX B
poheCcCHOHANTBHOM IEATETLHOCTH

Ymerb HNOIIK-1.4 (06.016 A/30.6 VY.1) Hcmons3oBaTh CYIIECTBYIOUIME THUIIOBHIE
penieHus 1 MmabJIoHbI PY aHAJIN3€ BXOIHBIX JaHHBIX

Baagperr HOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOICHUA W HW3MEPEHHH,
COCTaBJICHUE WX ONMMHUCAHUN U POPMYITHUPOBKA BHIBOIOB
NOIIK-1.8 (40.001 A/02.5 Op.2 Tna.) JedarenbHOCTh, HallpaBlieHHAsl HA peIeHUE
3aad aHAMTHYECKOTO XapaKTepa, MPEarojararlinXx BBIOOp W MHOTOOOpasue
aKTyaJIbHBIX CIIOCOOOB PEIICHUS 3a/1ad, ¢ HCIOIb30BAaHUEM (PYHIaMEHTATBHBIX
3HAHHH, TIOJY4CHHBIX B 001aCTH MAaTEMaTHYCCKUX | (WJIM) ECTCCTBCHHBIX HAYK

OIIK-3 Cnocob0eH npuMeHSTh U MOAUGPUIIUPOBATH MaTeMaTHYecKHe MOJeaHu sl
penleHus 3a71a4 B 00J1acTH NPodecCHOHATILHOI 1esITeJIbHOCTH

3Harb NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3amauu MPOBOJUMBIX HCCICTOBAHUM U
pa3paboTOK, METOJbl MATEMATUYECKOTO MOJICTUPOBAHUS Uil pEIICHUsS 3a7ad B
obsacTu MpoPeCCHOHAIBHON JeSTEHHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3amauu mpoOBOJMMBIX HCCICIOBAHUM U
pa3paboTOK, METOJbl MAaTEMATUYECKOTO MOJCIUPOBAHUS NJIsi pElICHUs 3a71a4 B
obsacTu MpoPeCCHOHAIBHON e TEHHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIH U MEXKIYyHApPOJIHBIH OMBIT B
COOTBETCTBYIOIICH  0OJacTH  MCCIEAOBAaHWUN, METOABl  MaTeMaTHYE€CKOTO



YMmernb

Baanern

IIK-2

3HaTh

YMmernb

Baagern

MOJENUPOBAaHUS s  pelieHus 3ajad B o0jacT  NpodeccroHaIbHON
JEATeITbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIC JAaHHBIC, CIIOCOOCH
MPUMEHATh U MOJU(PHUIIMPOBATH MAaTEMaTHUYECKUE MOJICNH JUIS PEIICHUsS 3a7ad B
obsacTu MpoPeCCHOHAIBHON e TENHHOCTH

HNOIIK-3.6  (40.001 A/02.5 VY.3) IlpumeHaTb METOJIBl  IPOBEACHUS
AKCTIEPUMEHTOB, MATEMaTHUECKOE MOICITHPOBAHNE ISl PEUICHUS 3a/1a9 B O0JIACTH
npoheCcCHOHANTBHOM JIEATETLHOCTH

NOIIK-3.9 (40.001 A/02.5 Ta.1) IIpoBenenne 3KCIEPUMEHTOB C UCTIOIB30BAHIEM
METOJIOB MAaTEMaTHYEeCKOTO MOJCIUPOBAHUS B COOTBETCTBHH C YCTaHOBJICHHBIMHU
MTOJTHOMOYHSIMU

HNOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIONEHUA W H3MEPEHUH,
COCTaBJICHUE WX ONHCAaHUA ¥ (QOPMYITHPOBKA BBIBOJOB, C IPUMEHECHUEM
MaTeMaTHYECKUX MOJIEIEH

NOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JleatenbHOCTh, HaMpaBlIeHHAs HA PEIICHUE
3a/la4 aHAJMTUYECKOTO XapakTepa, IMPEAINoiararliinX BBIOOp W MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIICHMS 3a7ad Ha OCHOBE METOJOB MaTeMaTHYECKOTO
MOJCITUPOBAHUS

Cnoco6eH aKTHBHO y4acTBOBATh B MCCJIEJOBAHHM HOBBIX MaTeMATHYeCKHX
Mojiejiell B eCTeCTBEHHBIX HaAyKaxX
NIIK-2.1 (06.016 A/30.6 3u.3) IIpenmeTtHast 007IaCcTh U METOBI MATEMATHIECKOTO
MOJICTTMPOBAHUS B €CTECTBECHHBIX HayKaX
NIIK-2.2 (40.001 A/02.5 3n.1) lenn m 3agaund MpOBOJUMBIX HCCIICTOBAHUA U
pa3pabOTOK B €CTECTBEHHBIX HayKaxX
NIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH W MEXAYHAPOAHBINA ONBIT B
WCCIIEIOBAHUHM MAaTEMAaTUIECKUX MOJICTICH B €CTECTBEHHBIX HAyKax
UIIK-2.4 (40.001 A/02.5 3u.4) Meroabpl NpOBEIEHUS HKCHEPUMEHTOB U
HaOmoneHnii, 0600meHust 1 00paboTKM MH(MOPMALIMU B HUCCIIEJOBAaHUM HOBBIX
MaTeMaTUYECKUX MOJIETICH B €CTECTBEHHBIX HAyKax

NIIK-2.6 (06.016 A/30.6 ¥V.1) AHanu3upoBaTh BXOIHBIE JaHHBIC MTPU MTPOBEACHUHT
WCCIICIOBAaHUH MaTEeMaTHYECKUX MOJICIICH B €CTECTBEHHBIX HayKax

NIIK-2.8 (06.001 D/03.06 Tn.2) IlpoexTtupoBaHue CTPYKTYp HaHHBIX IpHU
pa3paboTKe W MPOBEIECHUU HWCCICAOBAaHUN HOBBIX MATEMaTHYECKUX MOJIEICH B
€CTECTBEHHbIX HayKax

NIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenwe HaOMIOACHUNW W HM3MEPEHUH,
COCTaBJICHWE HX ONUCaHUl U (GOpPMYyIUPOBKA BBIBOJOB IPH IPOBEICHUU
UCCIIEIOBAaHUI MaTeMaTUYECKUX MOJIeNIel B €CTECTBEHHbBIX HayKax

NIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) JlestenbHOCTh, HAaMpaBJICHHAs] HA pEIICHUE
3a/lay aHAJMTUYECKOTO XapakTepa, MpeAnojararmuux BbIOOp U MHOroo0Opasue
aKTyaJlbHbIX CIOCOOOB pelIeHus 3ajad, pa3pabOTKM HOBBIX MaTeMaTHUECKUX
MO/IENIEN B €CTECTBEHHBIX HayKax

Pesynbrarhl 00ydeHus MO MUCHUIUIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BHJIOB KOHTAKTHOM M CaMOCTOSITENIbHOW pPabOThl O0O0y4alomuxcsi B COOTBETCTBUU
YTBEPKJACHHBIM YI€OHBIM IJIAHOM.

C



KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA

Pe3yJ'H>TaTI)I O6y‘IeHI/IH 10 JUCLMITTIMHC

OIIK-1 Cnocob6eH npuMeHsITh pyHAaMeHTalbHbIe 3HAHUSL, TIOJyYEeHHbIE B 00J1aCTH
MaTeMaTUYECKHUX U (UJIM) €CTECTBEHHBIX HAYK, U HUCIIOJIb30BaTh UX B IPO(ECCHOHATBHOM
JeSITEIbHOCTH

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
NPUMEHATh (DyHIaMEHTAJIbHbIC 3HAHHUS, MTONyYCHHbBIC B
00JaCTH MaTeMaTHYeCKUX M ECTECTBEHHBIX HAyK, M
MCIOJIB30BATh UX MPH aHAM3E NPEIMETHON obiacTu
HOIIK-1.2 (40.001 A/02.5 3n.2) OteyecTBeHHBIH U
MEXK/[yHApPOHBIN OIBIT B B 00JAaCTH MaTeMaTHYCCKHX
U (WIHM) €CTECTBCHHBIX HAyK, W HCIIONB30BATH HX B
poheCCHOHANBHOM e TeTbHOCTH

HOIIK-1.4 (06.016 A/30.6 V.1) HWcnone3oBathb
CYIIECTBYIOIIME TUIIOBBIC PEIUCHHS U IIAOJIOHBI MPH
aHaJIM3e BXOIHBIX JAHHBIX

HOINK-1.7 (40.001 A/02.5 Tan.2) IlpoBenenue
HaOIOAeHUH ¥ N3MEPEHUH, COCTaBICHNE HX OIMCaHUM
1 popMynIHpoBKa BBIBOJIOB

HOIIK-1.8 (40.001 A/02.5 [p.2) [esTensHOCTS,
HalpaBjeHHAs Ha pEIIeHHE 3a/a4 aHAJUTHYECKOTO
Xapakrepa, IpeIioiaraloux BeIO0p 1 MHOrooOpasue
aKTyaJbHBIX  CIOCOOOB  pemeHust  3agad, ¢
HCITOIb30BaHUEM GbyHIaMeHTaIbHBIX 3HAHWH,
MOJYYEHHBIX B OOJIAaCTH MaTeMaTHYeCKHX W (VM)
€CTECTBEHHBIX HAYK

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

YMeer: KOPPEKTHO IOCTaBUTh  3aaadyy H
OTIPENICTTUTh KPACBBIC YCIOBUS, AHATIUTUYECKH U
YHUCJIICHHO peuiaTb OCHOBHBIC 3aJa4uu
MaTeMaTU4EeCKON buzukn " KOPPEKTHO
HHTEPIPETUPOBATE NIOJIYYCHHBIE PE3YIbTATEI.

Baaneer: OCHOBHOM  TEPMMHOJIOTHEN u
MOHSTHHHBIM arrapaTom MaTeMaTH4eCcKOi
(bl/ISI/IKI/I; OCHOBHBIMHU AHAJIMTUYCCKUMHU n

YUCJIICHHBIMM METOJIaMH PELICHUS YpaBHEHHI B
YaCTHBIX IPOU3BOJHBIX

OIIK-3 CnocobeH nmpUMeHsTh U MOAU(UIIMPOBATh MATEMAaTUYECKIE MOJEIH JJIsl PeLeHuUs
3a1a4 B 00s1acTu nMpoheCcCHOHATBHOM IEATETLHOCTH

HOIIK-3.1 (06.016 A/30.6 3un.3) llenu u 3amauu
MPOBOIMMBIX HCCICIOBaHUII M pa3pabOTOK, METOIbI
MaTeMaTH-4eCKOro MOJCIUPOBAHUS IS PELICHHUS
3a7a4 B 001acTu npodeccuoHanbHOH AesTeIbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Lenmu u 3amaum
MPOBOIMMBIX HCCICIOBaHHUII M Pa3pabOTOK, METOIbI
MaTeMaTHYEeCKOr0 MOJICITUPOBAHHUS [UIsl PEILICHHS 3814
B 00JacT NpoheCcCHOHATIBHON IeSITEIIEHOCTH
HOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIH U
MEXK/[yHApPOHBIN OINBIT B COOTBETCTBYIOIICH oGiacTu
HCCIIeI0BaHHUH, METOJIBI MaTeMaTHIeCKOro
MOJICIUPOBAHUSI Ul pElIeHHs 3ajad B 00JacTH
PO eCCHOHATTBHOI AeSITEILHOCTH

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

BXOAHBIC JaHHBIC, criocodeH IIpUMCHSATH u
MOL[I/I(i)I/ILII/IPOBaTB MaTEMaTUu4CCKUeC MOACIIN JUIsL
peuieHuda  3agad B obsacTu HpO(l)eCCHOHaJ'IBHOfI
JACATCIIBHOCTHU

HOIK-3.6 (40.001 A/02.5 V.3) IIpuMeHATb METOMbI
MPOBEJCHHST OKCIICPUMEHTOB, MAaTeMaTH4YeCKOe MO—
NeJIMPOBaHUe Ul  pellieHHs 3agad B obiacTu
poQeCCHOHAITBHOI AeSATEIb—HOCTH

HOINK-3.9 (40.001 A/02.5 Ta.l) IlpoBenenue
9KCIIEPUMEHTOB ~ C  HCHOJB30BaHHEM  METOJOB
MaTeMaTHYECKOr0 MOJCIUPOBAHHSI B COOTBETCTBHH C
YCTaHOBJICHHBIMH TIOJTHOMOYHSMHU

HOIIK-3.10 (40.001 A/02.5 Tn2) IIpoBeneHue
HaOMIOAEHUH ¥ N3MEPEHUH, COCTaBIICHNE HX OIMCAHUIM
U GOpMYJIHpOBKA  BBIBOJOB, C  IPUMEHECHHEM
MaTeMaTHYECKHX MOJIeeit

HOIIK-3.11 (40.001 A/02.5 Ip.2) JleaTensHOCTB,
HalpaBJICHHAs HA PEIICHHUE 3a/1a4 aHATUTHYECKOrO
Xapakrepa, Mpe/IoJararmx B5I00p 1 MHOrooopasue
AKTyaJIbHBIX CIIOCOOOB PEILCHHS 3a/a4 Ha OCHOBE
METO/IOB MaTEMaTHYECKOTO MOACITUPOBAHHUS

3naer: MaTeMaTH4eCKHe (hopMyIUpOBKU
OCHOBHBIX MIOHATHN 51 YTBEPKICHUH;
MaTeMaTU4eCKHE MOJIEJI OCHOBHBIX MPHUJIOKEHUN
TEOpUH muddepeHnanTbHbIX YPaBHEHUI;
OCHOBHbIE METO/IbI pelieHus 3az1a4
MaTeMaTH4eCKOU ¢bu3nky; OCHOBHbIE
NPUKIAJHBIE  [AKEThl, HCIOJIb3yeMble IS
pelieHys ypaBHEHUHN B YaCTHBIX IPOU3BOIHBIX.

Ymeer: CTpouTh MpOCTEHIINE MaTeMaTUYECKHE
MOJENIM CTaHAAPTHBIX (PU3UUYECKUX MPOLIECCOB;
MEpPEeBECTH 3a/adyy Ha SI3bIK AU PepeHnanbHbIX
YpaBHEHUH C  YaCTHbIMU  IPOU3BOJHBIMU;
HAXOJUTh PeLIeHus: 001ue JIsi OCHOBHBIX TUIIOB
muddepeHIInanbHbIX  YPaBHEHUM C YacTHBIMU
MIPOM3BOJHBIMM BTOPOTO MOPSIIKA; BbIOUpATh
METO/bl  pPELIEHUs  IOCTABJIIEHHOM  3aJayu;
COJIEp’KaTeIbHO HHTEPIPETUPOBATh PE3YJIbTATHI;
UCIOJIb30BAaTh  DJIEKTPOHHBIE  TEMAaTUYECKUE
pecypcehl Juisl yrayOiaeHus 3HaHUM 10 H3ydaeMou
JMCLIUILINHE

Bnageer: HaBblKaMM  peUIeHMs]  3aJaud U
UHTEpIpeTaliii  pe3yabTaToB B  TEpPMHHAaX
NpUKIaJHON o00jacTv; HayYHO-METOJIUYECKUM
anmapaTrom TEOPUH I depeHnnanbHbIX
YpaBHEHHI; HaBbIKaMU JI0Ka3aTeIbCTBA
OCHOBHBIX YTBEPXJCHUI; HaBbIKAMU MOCTPOCHUS
MPOCTENIINX MaTeMaTHYEeCKUX Mojiesen
¢buznueckux IIPOLIECCOB; METOJaMH

HUCCIICIOBAHMS MOICICH (i)I/ISI/I‘IGCKI/IX IMPOLECCCOB,;




KOZ[ 1 HAaMMCHOBAHUE MHAUKATOpA

Pe3yJ'H>TaTI)I O6y‘IeHI/IH 10 JUCLMITTIMHC

HaBbIKaMU HCIIOJIb30BaHMs AKETOB MPHUKIATHBIX
MIpOrpaMM JUIsl pellieHus 3aJad MaTeMaTH4eCcKOn
buzuku

IIK-2 CriocobeH akTUBHO y4aCTBOBATh B MCCJICIOBAHUM HOBBIX MAaTEMaTHYECKUX MOJIETICH B
€CTECTBEHHBIX HAYKaX

00J1aCTh " METO/IBI
MO/ICTTUPOBAHMS B

[Ipenmernas
MaTEMaTHIECKOTO
€CTECTBEHHBIX HayKax

HIIK-2.2 (40.001 A/02.5 3n.1) Lenn u 3amaum
MPOBOJIMMBIX HCCIEMOBAaHUI u pa3paboToK B
€CTECTBEHHBIX HayKax

HIIK-2.3 (40.001 A/02.5 3n.2) Ote4yecTBEHHbIH
U MEKIyHAPOJ—HBIH ONBIT B HCCICIOBAHUM
MaTe—MaTHYeCKHX MoOJejell B eCTEeCT—BEHHBIX
HayKax

HIIK-2.4 (40.001 A/02.5 3u4) Meroms
MPOBECHUS] OKCIIEPH—MEHTOB U HaOIOMCHHIA,
0000—1meHnss M 0o0paboTku uH(OpMaLUK B
HCCITeIOBAHUH HOBBIX MaTe—MaTHYECKHX
MOJIeNel B €CTECT—BEHHBIX HayKax

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

HIIK-2.8 (06.001 D/03.06 Tn.2)
[IpoekTHpoBaHWe  CTPYKTYp  JAHHBIX  ITIpH
pa3paboTke U MPOBEACHHU HCCICAOBAHHN HOBBIX
MaTeMaTHYeCKUX MOJeNed B  eCTeCTBEHHBIX
HayKax

HUIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBencHue
HaOIOICHNUIA W W3MEe—PCHHM, COCTaBICHHE HX
OMMCAaHWA W (OPMYIUPOBKA BBIBOIOB IPH
MPOBEICHUHN HCCICIOBAHUA MaTe—MaTHIECKUX
MOJIeNiel B €CTECT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) JleATenpHOCTS,
HarnpaBJIeHHAsI Ha pelieHue 3a1a4
AHAJIMTUYECKOTO XapakTepa, MPeAroNararmx
BBIOOp W MHOrooOpa3ue akTyalbHBIX CII0COOOB
peliieHust 3amad, pa3pabOTKH HOBBIX MaTeMa—
THYECKUX MOJIENEHl B €CTECTBEHHBIX HayKaX

3HaeT: METOAbl YHUCIEHHOTO aHalu3a, HMETh
YEeTKOE MPEJICTAaBICHHE O BUJIaX MAaTEMaTHUYECKUX
MoJieNiel, OCHOBAaHHBIX Ha YMCIIEHHBIX METO/IaX, O
croco6ax UX MOCTPOCHUM, O YUCIEHHBIX METO/1ax
peanu3anuy MaTEMaTUYECKUX MOJENEH; METOMIbI
U crocoObl Mmoucka HeoOXxoauMon HHpopmMaluy,
MaTeMaTHYEeCKHE pecypchl OUONIHMOTEK H CeTH
WuTepHeT 1o Mero1aM MaTeMaTH4eCKON (UK.

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

METOJbl UYUCIIEHHOTO aHalM3a; peaJn30BaTh
YHUCJIEHHBIM aNrOpUTM NMPOTPaAaMMHO C HOMOUIBIO
MHCTPYMEHTAJIbHBIX CPEACTB U  IPUKIATHBIX
IIPOrpaMmM; aHaAJIM3UPOBATh [I0JIy4YEHHBIE
pe3yibTaThl; M0JIb30BaThCS CIPaBOYHOMU
MaTeMaTH4eCKO1 JUTEPATYPOU o

MaTeMaTHIeCKOi (i)I/ISI/IKe N COOTBCTCTBYIOIIMMU
pecypcamu cetu UHTepHET

Baapeer: YMEHHEM CaMOCTOSITEIIHO
OCYILIECTBJISITh BBIOOP METOAMKU pELICHUs U
IIOCTPOCHHUsI AJITOPUTMA TOW WM WHOM 3aJ1a4H;
HaBbIKAaMHU JaBaTh IOJIHBIA aHAIW3 pPE3yJbTaTOB
peuieHuss U OLEHUBATHh TPaHULBl IPUMEHUMOCTH
BBIOPAHHOTO METOJ]a; OCHOBHOM TEPMUHOJIOTHEN
U TOHATUWHBIM aIlllapaTOM MaTeMaTU4eCKOU
(GU3MKY;  OCHOBHBIMU  AQHAJUTHYECKUMHU U
YUCJIICHHBIMM METOJIaMH PELICHUS yYpaBHEHHU B
YaCTHBIX MPOU3BOJHBIX; METOJAMHU M IIpHEMaMU
MOJIy4YEHHUsI M CUCTEeMaTU3aluu 3HaHUM B o0nactu
MaTeMaTH4eCKON (PU3HKHU

[Ipouecc ocBOEHUS JUCHMILIMHBL «YPaBHEHHs] MaTeMaTHUYECKONH (PU3UKU» HAIPABIIEH Ha
MOJIyueHUs1 HeoOXoauMoro ooObeMa 3HaHMH, oTBedamomux TtpedoBanusim OI'OC BO wu
o0OecrneunBarIIUX YCHEIIHOE BEeACHUE OakaJaBpOM IPOU3BOJACTBEHHOM M HAy4HO-
UCCIIEIOBATEIbCKOM JI€ATENbHOCTH, BJIAJEHUE METOAUKOW (QOpPMYIMPOBAHUS M PELICHUS
NPUKIAJHBIX 3a7ad, a TakkKe Ha BbIPAaOOTKY yMEHUHW MPUMEHSITh HAa MPAKTUKE METO]Ib
MPUKIAIHON MaTeMaTuKU U NTHPOPMATUKU.

Pe3ynbrarel 00ydyeHHs MO AMCLUMILIMHE JOCTUTAlOTCS B paMKaxX OCYLIECTBIICHHS BCEX
BUJIOB KOHTAKTHOM U CAMOCTOSITEIbHOM pabOThl O00Yy4aromMXCS B COOTBETCTBUU C
YTBEPKJICHHBIM YYEOHBIM IIIIAHOM.

WuaukaTopbl  IOCTHKEHUS ~ KOMIIETEHIIMH  CUMTAIOTCA
JOCTHUKEHUH COOTBETCTBYIOIIMX UM PE3YIbTaTOB 00YUECHHUS.

c(OpMHUPOBAHHBIMU  TIPH



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

OOmast TPYAOEMKOCTh JUCUMUIUIMHBI COCTAaBJISCT 7 3a4eTHBIX CAWHHI, 252
akamemuuecknx daca. Kypc «YpaBHeHuss MmaTeMaTH4eCKON (PU3HKN» COCTOUT U3 JICKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKJIAEMBIX  PEryJsSpHOM  HMHIUBUIYalIbHOM  paboToii
MpenojaBaTeNsi Co CTyIACHTaMU B IPOIIECCE CaMOCTOSITENIbHOW paboThl. B koHIEe 5 cemecrtpa
MIPOBOJMTCS 3aueT, B KOHIE 6 cemecTpa — 3ayeT, dSKk3ameH. [IporpamMmol IUCHUILIMHBI
npeaycMoTpeHbl 34 4YacoB JICKIMOHHBIX, 34 YacoB MPAKTUYECKUX 3aHATHH U 4 daca
KOHTPOJIMPYEMOU CaMOCTOSITEIbHOU PabOTHhI, a Takxke 35,8 4acoB caMOCTOSITEIbHON pabOTHI B 5
cemectpe, 32 4YacoB JIEKIMOHHBIX, 32 4YacoB MpakTUYecKuxX 3aHsATuil u 41,8 uacos
CaMOCTOSITEILHOU PaboTHI — B 6 cemecTpe u 35,7 4acOB MOJTOTOBKHU K SK3aMEHY.

Bcero CemecTpbl
Bun yue6noit paboTsl 4acoB (dacel)
5 6
KonraktHasi pabora (Bcero) 138,7 72,2 66,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUTIA 66 34 32
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTHYECKUE 66 34 3
3aHSTHS)
JlabGoparopHble 3aHsATUS — — —
HNnas konTakTHas padora:
KonTtpoas camoctositrensHoi paboTsl (KCP) 6 4 2
[Tpomexyrounas arrectauus (MKP) 0,7 0,2 0,5
CamocrosiTesbHast padorta (Bcero) 77,6 35,8 41,8
B toMm uucne:
Kypcosas pabora — — —
ITpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 46 20 26
[ToaroToBKa K TeKylemMy KOHTPOIIO 31,6 15,8 15,8
ITonroroBka K sK3amMeHy 35,7 - 35,7
OO0masi Tpy10€eMKOCTh qac. 252 108 144
B TOM 4HcJie KOHTAKTHASA 138,7 72,2 66,5
pabora
3a4. efl 7 3 4

2.2 CoaepsxkaHue TUCHUILINHBI:

Pacnipenienenne Bu1oB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.
Paszgenbl quciuninHel, n3y4aemMsele B 5 CEMECTpE.

KoanuectBo yacoB
AvynuropHas Bueaynuropnasa
Ne HaumenoBanue paznenos YAITOP YAHTOP
Bcero pabora pabota
JI I13 CPC
ITocranoBka u Ki1accudukanms 3agaqa
1 slaccHuKanus 3a1 32 10 14 8
MaTeMaTHYeCKoi Gu3uKu
YpaBHeHUs TUIIEPOOINYECKOrO THUIIA.
2 | 2P p 50 18 16 14
OCHOBHBIE 33JITa4H U METOJIbI UX PEIICHUS
Bapuanuonnasie MeToabI B MATEMATHUECKOM
3 | Dapual a 18 4 4 12
¢buznke




KomnuuectBo gacos
Ne HaumenoBanue paznienos AymuTopHas Bueaywropras
Bcero pabota pabora
J I13 CPC
4 O0630p npoliIeHHOr0 MaTepraia U pueM 3.8 ) B 1.8
3auera
Kontpounb camocrosrensHoii pabotsl (KCP) 4 — — —
[Ipomexxyrounas arrecrauus (KP) 0,2 — — —
Hroro: 108 34 34 35,8

Paznenbl quciuninHbl, U3ydaeMbie B 6 CEMECTpE.

KonuuectBo gacos
Ne HaunmeHnoBaHue pasnenos AymuropHas Breayuropras
Bcero pabora pabota
JI 113 CPC KOHTPOJITb
1 VYpaBHeHHs TapabOTMUECKOro THTIA. 44 12 12 6 14
OcHOBHEBIE 3aaa4u U MCTOAbI NX PCHICHU
o) ypaBHeHI/IH SJUITUIITUYCCKOI'O THUIIA. 58 16 16 12 14
OcHoBHBIC 3a/1auu. Teopus oTEeHIIHAaIa
[IpuMeHenue uHTErpanbHbIX
3 |npeoOpa3oBaHMii K PELICHHIO 3a7a4 26 4 2 14 6
MaTeMaTHYeCKOl (r3uKH
4 O0630p npoliIeHHOr0 MaTepraia U pueM 135 B ) 9.8 1.7
3auera
Kontponb camocrositenshoii pabotsl (KCP) 2 — — — —
[Ipomexxyrounas arrecrauus (KP) 0,5 — — — —
Hroro: 144 32 32 41,8 35,7

[Ipumeuanue: JI — nexkuun, [13 — mpakTuyeckue 3aHATHS,
crynenta, KCP — koHTponupyemasi camocTosiTenbHas padoTa.

CPC — camocrositenpHasi paboTa

2.3 Conepsxkanue pa3aeioB JUCHUNIMHBI:

Cwmectp 5
Ne HaumenoBanue Conepicanme paszena dopma TEeKylero
pazzeina KOHTPOJISI
1 2 3 4
[TocranoBka u [Ipenmer u 3aaun MaTeMaTHUECKOM HU3UKE, ee KontponbHas
KJ1accupuKanus MECTO B €cTeCTBO3HaHUH. BbIBO] OCHOBHBIX ypaB- |pabota (1), ompoc
3a7a4 HeHuM Matemaruyeckoi pusuku. HauaneHeie u 10 pe3yibTaTam
MaTeMaTH4ecKol |rpaHuuHble ycinoBus. [locranoBka 3agayu. 3anavya BBITIOJTHEHUS
buzuku Kommn. Teopema KoBanesckoii. KoppekTHOCTB O- JIOMAILHUX U
CTaHOBKHU 3aj[au MaTemMaTuueckoit ¢pusuku. [Ipumep CaMoCTO-

1. Anamapa. [lonstue 060011I€HHBIX peLIEHHH 3a1a4
MareMaTudeckoi pusznku u mpocrpanctsa Cobo-
neBa. [lpuHuun cyneprno3uuuu Jyis TMHEHHbIX 3a-
naud MmatemaTudeckoi ¢usuku. Kinaccudukanus
YPaBHEHUI BTOPOTO MOPAJIKA, TUHEHHBIX OTHOCH-
TEJIbHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTHKHU.
IIpuBenenre ypaBHEHUN K KAHOHUYECKOMY BHUY.

SITEJIBHBIX padoT

YpaBHeHus
runepOooJINYecKOro

3amaua Komm amst BoHOBOTO ypaBHeHus. @opmyra
Hamamb6epa. CymiecTBOBaHNE, €AMHCTBEHHOCTb, yC-

KontponbHas

pabora (2), oripoc
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HaunmenoBanue dopma TEeKylero
No Coneprxkanue pazzena
pazzeina KOHTPOJISI
1 2 3 4
turma. OCHOBHBIE  |TOMYMBOCTH pemeHus. O6o0menHoe pemieHue. Pe- | mo pesyiapTatam
3a/1a4y ¥ METOJBl  |IIEHHUE 3a/1a4 Ha noJyynpsamoil. @opmysnsl [IyaccoHa | BBIITOJIHEHHS
UX PELICHUS u Kupxroga. KoppekTHOCTh NOCTaHOBKH 331241 JIOMAIIl. ¥ CaMOCT.
Komm 115 BostHOBOTO ypaBHeHus. 3anavya Komu pabot
U1l HEOJAHOPOHOTO YpaBHEHUSI.
KpaeBsbie 3a1aun 17151 BOJIHOBOTO ypaBHEeHUs. Pop-
Myubl ['puna. Teopemsl €MHCTBEHHOCTH, YCTOM-
yuBocTH. 3anava [lItypma—JInyBmmisa. Meron pas-
neneHus nepeMeHHbIX (Pypbe). Teopemsl cyiiecT-
BOBaHMs1. Perienne HeoTHOPOIHBIX 3a/1a4 METOJIOM
Oypre. Gynkuun beccens. 3agada o konebanuu
KpYIJI0i MEMOpaHBI.
Bapuarnmonssie OcHOBHBIE IOHATHS BAPUALIMOHHOTO UCUUCIICHHUS: Omnpoc
METO/IbI B MMOCTaHOBKA 3aj[a4i, ypaBHeHUE Ditniepa-Jlarpamka
3 MaTeMaTH4ecKod |DKCcTpeMyMbl pyHKIIMOHANIOB. Bapuanus ¢pyHkuu-
" |dpusuke oHasa. BaprannoHHbIE 33141 B MaTEMaTHYECKON
¢uzuke. Bapuannonnas 3ai1aya 115 HHTErpasa
SHEpPruMu.
Cemectp 6
Ne HaunmenoBanue Conepxanue pasnena dopma TEeKylero
pazzeina KOHTPOJIS
1 2 3 4
YpaBHEeHUs HauansHo-KpaeBble 3aaun 1711 ypaBHEHUS TEIUIO- KontponsHas
napabosinyeckoro |mpoBojaHocTH. [IpuHimn makcumyma. Meton @ypre pabora,
tuna. OCHOBHbIE  |peLIEHUS KpaeBbIX 3a1a4. TeopeMbl eIrH- OTpOC IO
3aJlaud U METOJIbl  |CTBEHHOCTH, ycToHunBOCTU. CylllecTBOBaHUE pe- pe3yapTaTam
1. |ux peuieHus menus. 3agaya Komu 1yig ypaBHEHUs TEIIIONPO- BBITIOJIHEHUS
BOJHOCTH. Teopembl €IMHCTBEHHOCTH, YCTOWYHN- JIOMalIl. ¥ CaMOCT.
Boctu. DyHIaMeHTalbHOE penieHne. MaTerpan pabot
[lyaccona. 8-¢ynkuus Jupaxa. 3agauu Ha
nosynpsMoi. Meroa pynkuuit 'puna.
YpaBHEeHUs OO1ue cBoiicTBa rapMOHUYECKUX (QYHKIUI. KontponbHas
ammunTuaeckoro  |[IpuHumn MmakcumyMma Juis rapMOHUYECKUX paborta
tumna. OcHoBHble  |GyHKuMi. Oneparop Jlamnaca B KpUBOJIMHENWHBIX
3amauu. Teopus KoopanHaTtax. @yHITaMEHTAJIbHOE PEIICHNE
MOTeHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, Ha
wiockocty). Kpaeble 3a1aun 115 ypaBHEHHM
2. Jlamtaca u Ilyaccona. TeopeMbl €IUHCTBEHHOCTH.
Oyukuun ['puna 3agaun Jupuxne. aTerpansHbie
ypaBHeHus. Teopus noreHuuana. CeeaeHue
KpaeBbIX 33J1a4 K UHTETPAJIbHbIM YPAaBHEHUSM.
CymectBoBaHue pemieHusi. Merton pasaeneHus
MIEPEMEHHBIX PEILIEHUs KPaeBbIX 3a]1a4 B
MPOCTEHIINX 00IACTSX.
[Ipumenenue [Ipeobpazosanue Jlamnaca. [IpeoGpazoBanus Oypre Ompoc mo
3 [HHTETPalbHbIX (’KCTIOHEHIIUANILHOE, SIN-, COS- TPE0Opa3oBaHNUS, pe3yibraTtaM
" |mpeoOpasoBanuii k |[KoHeuHbIe. [IpeoOpa3zoBanus beccens, MemnuHa. BBITIOJTHEHUS
pELIeHUIO 3a/1a4 [Ipumepbl npuMeHeHUs! HHTErPAIbHBIX JIOMAaIll. ¥ CaMOCT.
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Ne HaunmenoBanue Conepicanme paszena dopma TEeKylero
paszaena KOHTPOJISI
1 2 3 4
MaTeMaTH4eCKOW |mpeoOpa3oBaHUil K pEeLISHUIO 3a1a4 pabot
buzuku MaTeMaTH4eCKOU (QU3HKU.

2.3.1 3auATusA JeKIUOHHOT0 THIIA

Cemectp 5

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTtuyeckoil (U3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbiBOJT OCHOBHBIX ypaBHEHHI MaremMaTudeckoi ¢usuku. HavanpHble W rpaHUYHBIE YCIOBHS
(2 4.). IlocranoBka 3amaud. 3amaua Kommu. Teopema KoBasieBckoii. KoppeKTHOCTh MOCTaHOBKH
3ajau matemaruueckod ¢usuku. IIpumep Anamapa (2 4.). [lonstue 00GOOUIEHHBIX peLICHUI
3aja4 MaremMaTudeckod ¢usuku u mpocrpanctBa CobozeBa. [IpuHIMI cynepno3uuuu s
JUHENHBIX 3a7ad Marematudecko ¢usuku (2 4.). Knaccudukanus ypaBHEHUH BTOpOTro
MOPSIIKA, JIMHEHHBIX OTHOCHUTENBHO CTapUIMX MPOU3BOJAHBIX. XapakTepucTtuku. [IpuBenenue
YpaBHEHUN K KAaHOHUYECKOMY BUAY (4 4.).

Pasnen 2. 3agaya Komm s BomHoBoro ypaBHeHus. ®opmyna JlamamOepa.
CyiiecTBOBaHNE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). OO000IIeHHOE pelieHue
3anaya Komm /uis HeonHOpoaHOTO ypaBHeHHUs (2 4.). Pemenue 3agau Ha moJsrynpsiMoit (2 4.).
@®opmynsl [lyaccona u Kupxroda (2 4.). KoppexktHocts noctaHoBku 3amgaun Komwm ans
BOJIHOBOTO ypaBHEHHUs (2 4.).

KpaeBbie 3amaun s BonHOBOro ypaBHeHus. Popmynsl ['puna (2 u4.). Teopemsl
€IMHCTBEHHOCTH, YycToWuuBocTH. 3amaya UIrypma—JluyBumns (2 u.). Meron pasaeneHus
nepemeHHbIX (Dypbe) (2 u.). Teopembl cymiecTBoBaHMs. PerieHne HEOIHOPOAHBIX 3ajay
MetoqoM Dypee (2 4.). Dynkiuu beccens. 3agada o koaedbanuu Kpyriio MemOpans (2 4.).

Paznen 3. OcHOBHblE MOHATUS BapUALMOHHOIO HWCYMCIEHUS: IIOCTAaHOBKA 3aJayH,
ypaBHeHUe Jiinepa-Jlarpamka. DxkctpeMymbl QyHKImoHanoB. Bapuanus dynkmuonama (2 4.).
Bapuanuonssie 3amaun B MaremMaTHdeckoi ¢usuke. Bapuanumonnas 3ajgaya Juisi MHTerpala
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HauvanpHo-KpaeBble 3a1auu Il ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Metoa ®ypre pemieHust kpaeBoix 3a1a4 (2 4.). TeopeMbl € TMHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemieHuss (2 4w.). 3agaua Komm g ypaBHeHus
TEIUIONpPOBOJHOCTU. Teopembl €AMHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIaMEeHTalbHOE
pemenue. HWuterpan Ilyaccona. O-pynkmusa [Hupaka (2 4.). 3amaunm Ha TOJIYOPSIMOM.
PacnipocTpanenue kpaeBoro pexxuma. Meton dyakuumii 'puna (2 4.).

Paznen 2. Omepatop Jlarutaca B KpuUBOJWMHEHWHBIX KoopauHatax. DyHmameHTanbHOE
pemieHue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha Iulockoct). OOmue cBOMCTBa
rapMoHuueckux ¢pyHkiuil. [lpuHuun makcumyma juis rapMmonndeckux GpyHkuuit (2 4.). Kpaessie
3amaun Juis ypaBHeHuil Jlamutaca u Ilyaccona. Teopembl eauHcTBeHHOCTH (2 4.). DyHKUMU
I'puna 3anaun dupuxine u Heiimana, ux coiicra. Iloctpoenue ¢pynkuuu I'puna BHyTpeHHEH u
BHemHeW 3a1a4d Jupuxie aisa mapa (2 4.). CnenctBus u3 popmynsl [Tyaccona (2 4.). [Torenman
oO0bema u ero cpoictBa (2 u4.). IloBepXHOCTHbIE NOTEHLUHMAIbl W HX CBoOiicTBa (2 4.).
Wnrerpanbuble  ypaBHeHHs: CBeleHHME KpaeBbIX 3a7ad K HHTETPAIbHBIM  YPAaBHEHHSIM.
CymectBoBanue pemieHus.(2 4.). Meroa paszeneHusl NEpeMEHHbIX pElIeHHs] KpaeBbIX 3a/ad B
npocTemmux odmacTsax (2 49.).

Paznen 3. IIpeoOpazosanue Jlamaca. [IpeoOpazoBanust Oypbe (SKCOHEHIIMAIBHOE, Sin-,
cos- mpeoOpazoBanus, koHeuyHble (2 4.). IlpeoOpazoBanmst beccenss, Memmmna. [Ipumepsr
MIPUMEHEHHS] UHTErpalbHbIX MPEeoO0pa3oBaHMM K PELIEHUIO 3aJady MaTeMaTHuecKod ¢Gu3uku (2

q.).
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2.3.2 3aHATHS CEeMHHAPCKOI0 THIIA

1. bynak B.M., Camapckuii A.A., Tuxono A.H. CO60opHUK 3ama4 10 MaTeMaTHYECKOM
¢dusuke; 2. EBnokumoB A.A., [1aBnosa A.B., Pyonos C.E. YpaBHenust MareMatuueckou pu3ukm.
Metonuueckue ykazanus; 3. AnrynuH K.K. Meronsl matematnueckoit ¢usuky; [laBnoa A.B.,
PybuoB C.E., CmupHoBa A.B. IIpuMeHeHne nHTErpajibHbIX NpeoOpa3oBaHUM K PEIIECHUIO 3aa4
JUTsl ypaBHEHUM B YaCTHBIX MPOU3BOJIHBIX. METONYECKUE YKA3aHHUS.

Cemectp 5

Pazgean 1. YpaBHEeHUsI B YacCTHBIX MPOU3BOJHBIX, MOPSIOK, JUHEHHOCTh, OJIHOPOIHOCTD,
npuMepsl. BBIBOJ ypaBHEHUsI MaJIbIX MOTIEPEUHBIX KOJEOAHUN CTPYHBI U MAJIBIX MPOIOJIBHBIX

KoJieOanuii CTCPIKHA, I/IHTeraHI)HI)Iﬁ 3aKOH COXpAaHCHHA KOJIMYCCTBA ABHIKCHMUA. Haganpureie u
rpaHu4Hble ycnoBus. [locTaHoBKa 3a1a4.

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

BriBOJ ypaBHEHHS TEIUIONMPOBOJHOCTH, WHTETPAIIbHBIA 3aKOH COXPAaHEHUS DJHEPTHH.
BriBon ypaBHenuss nud@y3um, WHTErpalbHBIA 3aKOH COXpaHEHHUsS KOJIMYECTBA BEIIECTBA.
Hauanenabie u rpannunsie yciioBus. [loctaHoBka 3agay. BeiBoa ypaBHEHUN THAPOJUHAMUKHA U
AKyCTHKH. YPaBHEHHS yCTAaHOBHUBIIMXCS ITpoueccoB. [’ pannunblie ycioBus. [locranoBka 3a1ay.

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

Knaccudpukanuss ypaBHeHMH 2-rOo MOpsiiKa MHOTMX IepeMeHHbIX. Kinaccudukanus
ypaBHEHUH 2-rO0 TOpsAKa C JBYMS HE3aBUCUMBIMH NEPEMEHHBIMH, XapaKTEePUCTUYECKOE
ypaBHEHUE U XapakTepucTuku. [IpuBeaeHne ypaBHeHUI ¢ IByMsI HE3aBUCUMbBIMHU NIEPEMEHHBIMU
K KaHOHMYECKOMY BHUAY (ypaBHEHHUsSI C MOCTOSAHHbIMH Kodpduuuentamu). I[lpuBenenue
YpaBHEHUH C JBYMSI HE3aBUCUMBIMU MEPEMEHHBIMM K KAHOHHYECKOMY BHUAY (YpaBHEHHUS C
nepeMeHHbIMU KO3 duuuentamu). IlpuBenenue ypaBHeHM C JByMs HE3aBUCHUMBIMU
MEPEMEHHBIMH K IIPOCTEHILIEMY BUY

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)
Paznen 2. Meto1 XapakTepUCTUK PEIICHUs YpaBHEHUN TUTIEPOOIMYECKOTO Tuna. Pemenue
3amaun Kommm ajist omHOMEpHOTO BOJTHOBOTO ypaBHeHms. Dopmyna [Janambepa. Pemenue 3amau
Ha MOJYOpsIMOW JUJII OJHOMEPHOI'O BOJIHOBOTO ypaBHEHMs. Pemenue 3amaun Komwm s

YpaBHEHHUS TUINEPOOIMUECKOr0 TUIA B IPOCTpAaHCTBE U HA miockocTH. Dopmynsl [lyaccona u
Kupxroga. Meroa @ypbe penieHus KpaeBbIx 3aa4 A1 ypaBHEHUH TUepO0IMYecKOTo THIIA.

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

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

Cemectp 6

Pa3znen 1. Pemenue HadanbHO-KpaeBBIX 3ajad Il ypaBHEHUM MapaOoJIMYECKOro THIIA.
Meton ®ypre. Meton @ypbe penieHrs HEOTHOPOAHBIX 3a1a4 JJIs YpaBHEHUN 1Mapad0oIndecKOoro
tuna. Pemenue 3anaun Ko uist ypasHenust rerionpoogHoctu. @opmyina [lyaccona.

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

12



Paznen 2. N'apmonnueckue Gynkiuu. OCHOBHBIE CBOMCTBA. PemieHne kpaeBbIxX 3a1a49 Jist
ypaBHeHus Jlamnaca B npocreimux obnactsax. Meron @ypwe. Meton @yphe pelieHns 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. [Ipeo6pazosanue Jlamnaca, [IpeoOpa3zoBanne @ypbe (IKCIIOHEHIIMAIBHOE). Sin-,
cos-npeoOpazoBanust Oypbe Ha NOTYNPSIMOI, KOHEUHbIE TpeoOpazoBanus Dypbe.

180,182 (1 rnana 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 w3yyeHWHM [UCUMIUIMHBI MOTYT TIPUMEHSATHCS  DJICKTPOHHOE OO0ydeHue,
JTUCTAHIIMOHHBIE 00pa3oBaTeIbHbIe TEXHOIOTHHU B cooTBeTCTBUU ¢ DT'OC BO.

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHbI MaH HE NpPeaycMaTpUBaeT JIaOOpAaTOPHBIX 3aHATUNH MO AMCLUILIMHE
«YpaBHEHUSI MaTEMaTUYECKON (PUUKI.

2.3.4 [IlpumepHasi TeMaTHKa KypCcOBBIX padoT (IIPOEKTOB)

VY4eOHbIN TUTaH HE TPEIyCMaTpPUBAET KYPCOBBIX palOT IO AUCHMIUIMHE «YPaBHCHUS B
YaCTHBIX TPOU3BOIHBIX).

4 IlepedyeHb y4eOHO-METOAHYECKOr0 o0ecredyeHHs 118 CAMOCTOATEIbHOMH PadoThI
o0y4aromuxcs 1Mo JMCUUIIIHH

[Tepedyens yueOHO-METOIMYECKOTO OOCCTICUCHHS AUCIIUTIUIUHBI TI0

Ne Bun CPC BBINIOJIHEHUIO CAaMOCTOSITENIbHOM pabOThI
1 2 3
1 |I[loaroToBka k|l. YpaBHeHus: MmaremMaTu4ecko Gu3uKu (AIEKTPOHHBIA pecypc, cpeaa
TEKYIIEMY MoAyJibHOTO 00yueHus http://moodle.kubsu.ru)
KOHTPOJIIO 2. Meronuyeckue yKazaHUST [0 OpraHU3alid W BBIIOJHEHHUIO

CaMOCTOSATEIEHOM Pa0OThI, YTBEP)KICHHBIE Ha 3acelaHuu Kadeapsl
MaTeMaTU4YeCKOTO  MOJCTUPOBaHUS  (paKynbTeTa  KOMITBIOTEPHBIX
TexHonorud W mnpukiagHod wmaremMatuku OI'BOY BO  «Kyol'Yy,
npotokos Ne 10 ot 30.03.2018

2 |[IpopaboTka 1.  Anryaun K.K. Meronsl matrematndeckoit usuku. M.: [lupekr-Menua,
Marepuana 2014. 123 c. [OnextpoHHbli  pecypc]. - Pexum  mocryma:
http://biblioclub.ru/index.php?page=book&id=240552.

2. KapueBckuit M.M. Jleknuu 1Mo ypaBHEHHSIM MaTeMaTH4eCKOH (U3UKH.
CII6.: Jlamp, 2016. 164 c. [DOnexkrpoHHbI pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/72982.

3. Omeitauk O.A. Jlekuuu 00 ypaBHEHHSX C YACTHBIMH MPOU3BOJHBIMH. M.:
Wzn-Bo "JlaGopatopus 3Hanuii", 2015. 263 c¢. [DneKTpoHHBIH pecypc]. —
Pexum mocryma: https://e.lanbook.com/book/70703.

4. Tlerposckuit W.I'. Jleknumu 00 ypaBHEHHSX C YaCTHBIMUA NPOHM3BOJHBIMU.
M.: ®usmatiut, 2009. 404 c. [DnexTpoHHBIH pecypc]. - Pexxum moctyma:
https://e.lanbook.com/book/59551.

5. HWmeun A.M. YpaBHenus maremarndeckoi ¢usuku M.: ODUIMATIIUT,
2009. 192 c. [OnextponHwni pecypc]. - Pexum  mocryma:
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https://e.lanbook.com/book/2181
6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHUsI MaTeMaTn4ecKol (U3UKH.
M.: U3a-80 MI'Y, 2004. 798 c.

Y4eOHO-MEeTOAMYECKUE MaTephalibl JJIsi CaMOCTOSATENbHONM paboThl 00ydaroIUXCs M3
YHUCJIa MHBAJIUAOB | JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocraBistoTcs
B (hopMmax, alalTHPOBAHHBIX K OIPAaHUYEHHSM UX 3J0POBbs U BOCIIPHUSTHS HHPOPMAIUH:

JUjig U1 ¢ HapyIIEHUSMU 3PEHUS:

— B IIeYaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JLyist AL ¢ HapyHIEHUsIMU CITyXa:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMM OIIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIle4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

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

2.5 CamocrosiTe/IbHOE H3yYeHUEe Pa3/1e10B JUCHUILINHBI

Llenbto caMocTOSITENHbHOM pPAOOTHI SBISIETCA YINyOJdeHHE 3HAaHUN, IOIYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHITHH, BBIpAaOOTKA HAaBBIKOB MHAUBUAYAJIbHON pabOThI, 3aKpeIlJICHUE
HaBbIKOB, CPOPMUPOBAHHBIX BO BpPEMsI TPAKTUUECKUX 3aHATUH.

CopnepxaHue NpPHUBEIEHHOM OCHOBHOM U JOMOJIHUTENBHONW JUTEpaTypbl IO3BOJISET
OXBaTUTh MIHUPOKUI KPYT 3aJ1a4 U METO/I0B MaTEMaTHYECKON (PU3HKH.

Cemectp 5

Paznen 1. IlocranoBka 3amau mMaremarudeckoil ¢usuku. HekoppekTHble 3amauu;
Knaccugukanuss ypaBHEHMH B YaCTHBIX IPOM3BOJHBIX BTOpOro nopsaka. KanoHuueckue
(dhopmel. ConpspKEeHHBIE OTIEPATOPHI.

Jlureparypa [O 1-3, JI 1].

Pa3nen 2. 3agaua ¢ naHHBIMM Ha XapakTepuctukax (3agaya ['ypca). CymecrBoBaHue U
eIMHCTBEHHOCTh pEIICHUS 3aJauyd C JaHHBIMH Ha Xapakrtepuctukax; Merox Pumana;
CrnenmanpHble (GYyHKIIMU MateMaTHueckoi ¢usuku. Kiaccnyeckne opTOrOHaIbHBIE TTOJTMHOMEI.
VYpasuenue beccens u nuinHApUYECKUEe PYHKIINH.

Jlureparypa [O 1-3, J1 9].

Pa3nen 3. OcHOBHbIE MOHATHS BAPUALMOHHOTO MCUUCICHUS (QYyHKIUMOHAJ, JIMHEWHBIE U
KBaJlpaTHUuHble  (YHKIHOHAJbI, OKCTpeMyMbl  (QyHKIHOHana); IIpocreiimine  3amaun
BApUAIIMOHHOTO MCYUCIICHHS (3a71a4a 0 OpaxuCTOXPOHE, M30TIEPUMETPUUECKAS 3a1a49a).

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

Cemectp 6

Paznean 1. 3amaun, npuBOAAIINE K YpaBHEHUSAM MMapad0IMuecKoro Tumna. JJonoHuTeIbHbIe
YCJI0BHA W IMOCTAHOBKA KPACBBIX 3adad JJIA ypaBHeHI/Iﬁ napa60m/m601<oro TUIIA. Hpez[eanble
ciydan; QyHKIMS UICTOYHUKA JJIs ypaBHEHUS MapaboIMuecKoro TUrma.

Jlureparypa [O 1-4, ]I 1, 9, 10].

Pasznen 2. YpaBuenue [enpbMmrosibiia B HEOrpaHMUYCHHOW 00JIaCTU. YCIOBHS H3ITy4CHUS,
OcHOBHbBIE MOHATHUS TEOPUU HHTErpajbHbIX ypaBHeHuil; [lomunomsr Jlexxanapa. Cepuueckue
(mrapoBbie) pyHkuuu. Meron ®ypee pewieHuss BHyTpeHHel 3agaun Jupuxie ams mapa.

Jlureparypa [O 1, 119, 10].
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Paznen 3 Kiaccuueckue maTerpanbueie npeodOpaszoBanus (Pypee, Xankens, MeminuHa,
Jlarmaca, Konrtaposuua—JlebeneBa, Memnepa—®oka). HHrerpanbHble npeoOpa3oBaHUs
00001IeHHBIX (QYHKIIHH.

Jlureparypa [ 1,7, 9].

3. O6pa3oBare/ibHbIE TEXHOJIOTHHU

B cootBerctBuu ¢ tpedoBanusmu ®I'OC B mporpamMma JUCHUIUIMHBL MIPe1ycMaTpUBAET
UCI0JIb30BaHWE B Y4eOHOM IIpoLiecce CIEAYIOIIMX 00pa30BaTENbHbIE TEXHOJIOTHU: UYTEHHUE
JEKUMH C HCIOJIb30BAaHUEM MYJIBTHUMEIUIHBIX TEXHOJIOTH; METOJ MalblX TIpymi, paz0op
MIPaKTUYECKUX 3ajad.

IporpaMMa IO JUCHUUIUIMHE «YPaBHEHHs MaTeMaTHUYeCKOW (U3UKW» IpenycMaTpuBaeT
UCII0JIb30BaHHE B Y4eOHOM IIpoLiecce CIEAYIOMMX 00pa30BaTENIbHbIE TEXHOJIOTMU: UYTEHHUE
JEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAUBUYaJIbHBIMU
3aJJaHUSIMU C HUCIIOJIb30BAaHUEM ITaKETOB NMPUKJIAJHBIX IPOTpaMM, pa300p KOHKPETHBIX CUTYaLUN
Ha IPAKTHUYECKUX 3aHATUSX.

KoMmmbroTepHble TEXHOJIOTHMH NPEJOCTaBISIOT CPEJICTBA PAa3HOIUIAHOBOTO OTOOpa)KeHUS
QJIITOPUTMOB M IEMOHCTPAIIMOHHOTO MaTepHaia.

[Toaxon pazbopa KOHKPETHBIX CUTYalMi IIUPOKO MUCIIOJIb3YETCS KaK MpernoaaBaresieM, Tak
n OakajmaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1a4H, JJIs KOTOPBIX
€IMHBIX NT0JIX0/I0B HE cylecTBYeT. [Ipu nccienoBaHuy U pelIeHUH Kak10M KOHKPETHOH 3a1aun
UMeeTCsl, Kak IpPaBWJIO, HECKOJIbKO METOJOB, a 3TO TpeOyer pa3dbopa M OLEHKHU IeJIoil
COBOKYITHOCTH KOHKPETHBIX CUTYaIlHi.

[Ipu 00y4yeHnH UCIIONB3YIOTCS CIIEYIONINE 00pa30BaTeIbHbIE TEXHOJIOTHHU:

— TexHonoruss KOMMYHUKAaTHBHOrO oOOy4eHUSI — HampaBlieHa Ha (QOpMUpOBaHUE
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH CTY/I€HTOB, KOTOpas sSBJsgeTcs 0a30BOil, HEOOXOAUMOM IS
a/lanTaluy K COBPEMEHHBIM YCIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— TexHonoruss pazHOypoBHEBOTrO (AU(pPEepeHINPOBAHHOIO) OOyUeHUsS — MpPEelIoJiaraetT
OCYILIECTBJICHUE I103HABATEIbHON JEATEIbHOCTU CTYAEHTOB C Y4YETOM HUX HHAWBHIYaJbHBIX
CHIOCOOHOCTEHN, BO3MOKHOCTEH M HMHTEPECOB, MOOLIPSS WX PEaJTU30BbIBATH CBOM TBOPUYECKUIA
noteHuuan. Co3gaHue M HCIOJIb30BAaHUE TUATHOCTHUYECKUX TECTOB SBIISIETCS HEOThEMJIEMOM
4acTbhIO IaHHOM TEXHOJIOTUH.

— TexHonoruss MOJIylIbHOrO OOy4eHUsS — MpelycMaTpuBaeT JI€JI€HHE COJAEpP KAHUS
JUCLMIUIMHBI HAa JTOCTATOYHO ABTOHOMHBIE pa3fesbl (MOIYJIHM), WHTEIPUPOBAHHBIE B OO
Kypc.

— HWudopmanmonno-kommyHukanuonusle texHojorun (MKT) - pacmmpsoor pamku
00pa30BaTeILHOTO Tpoliecca, MOBbIIIAsi €ro MPAKTHYECKYI0 HAaIpaBJIEHHOCTb, CIOCOOCTBYIOT
MHTEHCU(UKALMU CAaMOCTOSITEJIbHOM pPa0OThl ydYalllUXCsl M TOBBIIICHUIO I103HABATEJIbHOU
AKTUBHOCTH.

— UHrepHeT-TeXHONOTMH — TMPEAOCTABISIIOT IIMPOKUME BO3MOKHOCTH ISl  IOMCKA
uH(popmaluy, pa3pabOTKU HAYYHBIX IPOEKTOB, BEICHUS HaYYHBIX UCCIEIOBAHUM.

— TexHonoruss MHAUBUIYyalIU3alUUd OOY4YEHHS — IOMOIaeT pPEeaJu30BbIBaTh JUYHOCTHO-
OpUEHTUPOBAHHBIM TMOJXOJA, YYWUTHIBAs WHIUBUAYAJIbHbIE OCOOEHHOCTHM U NOTPeOHOCTH
yUalxcs.

— [IlpoexTHass TexHoOJOTMS — OpPHUEHTUPOBAHA HA MOJCIHUPOBAHUE  COLMAIBHOTO
B3aUMOJICHCTBUSL yJalllUXCSl C II€JIbI0 pelIeHMs 33/ayd, KOTOopas OIpejaesseTcss B paMKax
npodeccruoHaIbHON MOATOTOBKY, BBIJIEISIS TY WM UHYIO IIPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyuyeHuss B COTPYIHUYECTBE — pealiu3yeT HJACI0 B3aUMHOI0 OOy4yeHwus,
OCYILIECTBIISII KaK HMHAMBHUIYaJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEIICHHE
yueOHBIX 3a7a4.
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— TexHonoruss pa3BUTUS KPUTUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (POPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCHUTHCS K HH(pOpMaIuu, yMEHHUIO
oTOuparh HH(OPMALIMIO [T pELIeHHs] TIOCTaBICHHOM 3a1a4H.

KoMmmnekcHoe ucnosib30BaHUE B y4eOHOM IIPOLECCE BCEX BBIIIEHA3BAHHBIX TEXHOJOTUMN
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Ppa3BUBAIOT I103HABATEJIbHbBIE
MIPOLIECCHI, CMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOpPHIMHU JIOJDKEH 007aaaTh
OyIylui CIIeIHAIIUCT.

OcHoBHbIE BU/Ibl UHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOIHI BKIIOYAIOT B CEO0sI:

— paboTa B MaJbIX rpynnax (KOMaHje) - COBMECTHAs JEATEIbHOCTb CTYACHTOB B IpYIIIIE
0/ PYKOBOJACTBOM JIMJEpa, HANpaBieHHAs Ha pellleHue OoO0Iel 3amadyd MyTEM TBOPYECKOIO
CJIOKEHHSI Pe3y/IbTaTOB UH/IMBUYaIbHOM pabOThI YJICHOB KOMaH/bI C JIEIEHUEM [TOJTHOMOYUN U
OTBETCTBEHHOCTH;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHaU3 peaIbHbIX MPOOJIEMHBIX CUTYal[Ui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JIacTU MPOQecCHOHATBHON AEATEIbHOCTH, U MOUCK BapUaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTHUYECKOIO MBIILIEHUS — OOpa3oBaTeibHasl JeATENbHOCTh, HalpaBlIe€HHAs
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, JaOOpaTOpPHBIX 3aHITHM W aHaIu3a
pe3ynbTaTOB CaMOCTOATEIBLHON pabOThl. DTO OOYCIOBIEHO TEM, YTO IMPH HCCICIOBAHUU H
pPELICHUH KaXJI0M KOHKPETHOM 3ajaud MMEETCs, KaK IPaBUJIO, HECKOJIBKO METO/OB, a 3TO
TpedyeT pa3dopa U OIEHKH IeJI0H COBOKYITHOCTH KOHKPETHBIX CUTYAIIHi.

Ooee
But samsis Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE COIUCCTED
TEXHOJIOTUU
4acoB
Cemectp Crnaiig-nexiuu. OO0Cy)IeHUE CIOKHBIX
T 1 BOIIPOCOB: YpaBHEHUS THIIEPOOTHUUECKOTO 3
tumna. OCHOBHBIE 334U U METObI UX
pelieHus
[IpakTrueckue 3aHATHS B peKIMax
5 113 2 | B3aUMOJICUCTBUS «IIPEMOJABATENb — CTYACHT» 8
U «CTYIEHT — cTyAeHT» (paznen 1)
Craiin-nexuun. OOCyKIeHHE CI0KHbBIX
1 1 BonpocoB: [IpruMeHeHnne HHTErpagIbHbIX 10
npeoOpa3oBaHMil K peIIeHUI0 3a/1a4
6 MaTeMaTH4eCKON (hU3HKHU
[TpakTudeckue 3aHATHS B peKAMax
I13 2 | B3aMMOJAEWCTBHUS IIPEMOABATENb — CTYACHT» 10
U «CTYJEHT — CTyAeHT» (pa3aen 1)
Hroro 36

Lenb snekyuu — 0030p METONOB IMOCTPOCHHS] MaTEeMaTHMUECKHUX MOJEJel Ha OCHOBE
YpaBHEHUH B YaCTHBIX MPOMU3BOJHBIX, 3HAKOMCTBO C IpobiemMaMu U  amnmapaTtom
MaTeMaTudeckoi pusnku. Ha gexnusx cTyieHThl NoaydatoT olliee IpeCcTaBlIeHre O M0AX01axX
1 METOJIaX UCCIIEIOBAHUS U PELICHUS 3a/1a4 MaTeMaTHYeCKON (pU3HKH.

Lene npakmuueckoco 3anamusn — HAYIUTh NPUMEHATH TEOPETUYECKUE 3HAHUS IIPU
pPELIEHUH U UCCIIE0BAHNY KOHKPETHBIX 3a]1a4.

Tembl, 3a7aHUsT U BOIMPOCHI JUIsI CAMOCTOSITEIbHONM pabOThl MpHU3BaHbl CHOPMHUPOBATH
HaBbIKM [OMCKa HMH(QOpPMAIMHM, YMEHUS CaMOCTOSTEIbHO pacIIUpsTh M YIIIyONATh 3HAHMS,
IIOJTY4EHHBIE B XO/I€ JICKIUOHHBIX U IPAKTUYECKUX 3aHATHI.
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[Toaxon pa3bopa KOHKPETHBIX CUTyallMil LHIMPOKO HCHOJIb3YeTCs KaK IMPENo/iaBaTeseM,
TaK ¥ CTyJICHTaMH IIPU TIPOBEJICHUH aHAIIN3a PE3YIIBTaTOB CAMOCTOSITEIIBHOM pabOTEHI.

JUnst I ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI MPEIYCMOTPEHA OpraHHU3alUs
KOHCYJIbTAIMH C UCTIOIB30BAHUEM AJIEKTPOHHON TIOYTHI.

JIiist T ¢ HapyIIeHUSIMH 3pEHUS:

— B IIeYaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUnist Il ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI MPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIBTAIMH C UCTIOIH30BAHUEM JIEKTPOHHOM MOYTHI.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

4. OueHoO4YHbIE U METOAUYECKHE MATEPHAJIbI

4.1 OneHo4Hble cpeacrea aJIs1 TERYyHIEro KOHTPOJA ycneBaeMoCTn u
HpOMe)KyTO‘IHOﬁ arrecranmuu

OIICHOLIHBIC cpeacTtBa MpEaAHA3HAYCHBI I KOHTPOJIA M OLCHKU O6p330BaTCJ'IBHI)IX
JNOCTHXKEHUN 00yJarolMxcsi, OCBOMBIIUX IPOTrpaMMy Y4YeOHOW IUCHUIUIMHBI «YpaBHEHUS
MaTeMaTH4YEeCKOU (QU3HKU.

O1eHOYHBIE CpeICTBA BKIIIOUAIOT KOHTPOJIBHBIE MaTepHAaJIbl JUTsl IPOBEACHUS TEKYIIEro
KOHTPOJIs B OpMe KOHTPOJIEHBIX paboT, 3a4ETHHIX 33/IaHUH 1 MPOMEKYTOUHOMH aTTeCTalliy B
dbopme 3a1aHmif K 3a4€Ty, BOIIPOCOB K IK3aMEeHY M IIPHUMEPOB IK3aMEHAIIMOHHBIX 3a7a4.

OneHouHbIE CpeACTBAa JUCUUIUIMHBI COCTOUT M3 CPEICTB TEKYLIEro KOHTPOJS (CM.
MPUMEpPHbIE BApHAHTBl CAMOCTOSATEIbHBIX 3aJaHUM, 3aJa4 W BOMPOCOB) U IPOMEKYTOUHOM
aTTecTaluu (3a4era U IK3aMeHa).

B Ka4dyeCTBEC OLICHOYHBIX CpeacTB, HCIIOJIB3YCMbIX JII TCKYHUIETO KOHTPOJIA
YCIIEBaEMOCTH, TpeJIaraeTcsi MepeyeHb BOIPOCOB MO pasjeiaM, KOTOpble MpopadaThIBalOTCS B
MPOIIECCe OCBOCHMSI Kypca, a TakKe€ BapHWaHTHl KOHTPOJBHBIX paboT. J[aHHBIA TEepeUeHb
OXBaTbIBACT BCC OCHOBHBIC pas3ACiibl KypcCa, BKIKOYasd 3HaHWA, II0JIy4YaCMbI€ BO BpEMiA
CaMOCTOSITEIbHON pabOThI.

ATTecTanus 1o yueOHON AMCIHUIUIMHE MPOBOIUTCS B BHUIE 3aueTra (5 cemecTp) 3aueTra u
sK3aMeHa (6 cemecTp). DK3aMEHAIMOHHBIN OWJIET COJEP)KUT J1Ba TEOPETHUECKHUX BOIpOca M
3amauy. CTyIeHT rOTOBUT OTBETHl HAa OWJIET B MUCbMEHHON (hOpME B T€UEHHE YCTAaHOBJIEHHOIO
BpeMeHH. [lanee sx3aMeH nmpoTekaeT B popMe coOeceI0BaHMS.

CprKTypa OLCHOYHBIX CPEACTB IJIA Telcymeﬁ 4 HpOMe)KyTO‘lHOﬁ aTrrecranmmumn

HanmeHoBaHuE OLIEHOUHOT'O CpeJICTBA
Ne Kon n HaumeHOBaHue
Pe3ynbraTel 00y4deHust . [IpomexxyrouHas
/n WHIMKAaTOpa Texymuii KOHTPOJIb
aTTecTanus

OIIK-1 CrniocobeH npuMeHsTh QyHAaMeHTaTbHBIE 3HAHMUS, TOJTYYEHHBIE B 00JaCTH MaTEMaTHYECKHUX U (WIJIN)
€CTECTBEHHBIX HayK, M UCIIOJIb30BaTh UX B MPO(PECCHOHANBHOMN JIEITEILHOCTH

HMOIK-1.1 (06.016 A/30.6
31.3) CnocobGeH NpuMeHATbH

Brnaneer OCHOBHOM

(byHnaMeHTalbHbIE 3HAHUS, . .
TEPMUHOJIOIHEH U NOHATHIHHBIM

1 [OJydYeHHble B o0yacTu . | 3aueTHble 3a0aHMA Bompoc Ha 3k3amene 1-32

anrnapaTom MaTeMaTHYEeCKOH

MaTeMaTHYEeCKUX U  ecTe-
bu3nKK

CTBEHHBIX HaykK, u

HCII0JIb30BAaTh nux Ipu
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aHanmse
obsacTu

IpeIMETHON

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

3HaeT  OCHOBHBLIE  3aJayH,
ypaBHEHUS u METO/IbI
MaTeMaTUYECKOM ¢busukw;
¢busnveckuit CMBICIT

OCHOBHBIX IOHATHH U (I)aKTOB

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

Bonpock! Ha 3x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
Y.1) Hcnons3oBath
CYIIECTBYIOIIME  THIIOBBIC
peuieHusl ¥ [IabJIOHBI IPH
aHaJIM3€ BXOIHBIX JAHHBIX

YMeeT KOpPEKTHO MOCTABUTH
3ajaqy u ONpeeNuTh
KpaeBbl€ YCIOBUS

HCII0JIB30BAaTh ux B . (6 CEMECTp)
TpodeccHOHANbHOI MaTeMaTH4eCKOl (HU3UKU H
JIEATENLHOCTH cepsl MX MPUMEHEHHUS

Kontp. 2,3 (5

cemectp), 1-3 (6
CeMecCTp), 3aUCTHBIC
3aganust. Omnpoc 1mo
pasmenam 1-3 (5
cemectp), 1-3 (6

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

(bopMynupoBKa BBIBOIOB

TIOJTYUYCHHBIC PE3YJIbTAThI

IIOCTaHOBKaM XaJaad

ceMecTp)
VYMeeT  aHAaIUTHYECKH U Kowrp. 1 (5
?0{;K-1.7 (40'1(_)[01 A02.5 | yycnenno pelaTh OCHOBHBIC CeM:f' ), ompoc 1o
. OBCIICHUC o
A . POBCIICHHC | 5 1aun MaTeMaTHYECKOU P), onp Bompoc Ha 3x3amene
Ha6J'lIOL[eHI/II/I )51 I/I3M€peHI/II/I, (IJI/ISI/IKI/I - K KTH BI)IBOI[y OCHOBHBIX 3 5 9 12 2021 27
COCTaBJICHHE UX ONHCAHUU U oppe 0 ypaBHEHHit 1 -2, 7, 14, 2U,21,
HHTEPIPETHPOBATH

HOIIK-1.8 (40.001 A/02.5
lp.2) JlesTenbHOCTD,
HalpaBJieHHAass Ha peIleHHe
3aja4 QHAJIUTUYECKOTO
Xapakrepa,
[peIIoNararnmx BeIOOp U
MHOroo0pasue axTyaJIbHBIX
croco0oB pelieHus 3aj1ay, ¢
UCIIOB30BaHUEM
(byHIaMeHTaNbHBIX 3HAHUM,
MOJMYyYCHHBIX B oOnactu
MaTeMaTHYeCKuX W (WIH)
€CTEeCTBEHHBIX HayK

3HaeT OCHOBHBIC aHATUTUYCCKUE
W YUCJICHHBIEC METOAbI PELICHUSA
ypaBHeHI/Iﬁ B YaCTHBIX
IIPONU3BOAHBIX

Kontp.3 (5 cemectp)
Kontp 1-3 (6 cemecrtp),
OIIPOCHI 110 pa3zaenam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bompoc Ha sk3aMeHe 9-—
22,25-31

OIIK-3 CriocoOeH NpUMEHSATh U MOAU(UITMPOBATE MATEMATHUYCCKHE MOJICITH JIJIS PEIICHHS 3a]1a4 B 00JIaCTH
po(eCCHOHANBHOM JIeITeIbHOCTH

HOIIK-3.1 (06.016 A/30.6
3u0.3) UHemn wu 3agaunm

VYmeer NEPEBECTU 3aaavy Ha

Bompoc Ha 3k3amene
3-5,9,12,20,21, 27,

IIPOBOAUMBIX I/ICCHGZ[OBaHI/Iﬁ

(bepeHIMaTbHBIX YPaBHEHUI;

IIPOBOAUMBIX HCCIIEJOBAaHUU SA3BIK Z[I/I(l)(bepeHHI/IaJILHLIX

U pa3paboTOK,  MeETOIbI o IIOCTaHOBKA
YpaBHEHHH C  YaCTHBIMU N

MaTeMaTUYECKOrO ) Kontp. 1 (5 cemectp) | 3K3aMeHAaMOHHON
MIPOM3BOIHBIMHU;  BBHIOMPATH

MOACTHPOBITIT o METOABI pEIICHUS IOCTaB SANATH 1

peuicHus 3aaa4 li obJtactu HeHHOﬁ sanaum I/IHTepHpeTaHI/IH

poheCcCHOHATBHOM pelwenus

JACATCIIBHOCTH

MOTIK-3.2 (40.001 A/02.5 3HaeT MOJENU  OCHOBHBIX

3u1) llem wu  3amaun MIPUWIOKEHUH Teopuu Iud- Bonpoc Ha 3x3ameHe

3-5,9, 12,2021, 27,

U pa3spaGoTOK,  MeToisl | YMEET CTPOMTH IPOCTEHIIHE MOCTaHOBKa
MaTeMaTH4ecKoro MaTeMaTU4eCcKue mogenu | Kontp. 1 (5 cemectp) | sK3amMeHaAIIMOHHOMN
MOZIe/TUPOBaHHUS U | CTaHAAPTHBIX  (PU3MYECKUX 3a1auu U
pCIICHI 3a/ad B 00MaCTH | mpomeccoB, COMEPIKATENHHO HHTEpIpeTanus
npoceccHoHanbHoM UHTEPIPETUPOBATH peleHust
JACATCIIBHOCTH
pe3yNbTaThI
HOIIK-3.3 (40.001 A/02.5 | YMmeer HUCIIOJIb30BaTh
3u.2) OTeuyecTBEHHBI U | 5JIeKTPOHHBIE TEMATUYECKHE
MEHIYHAPOAHBIH  OMBIT B | pecypepl  fuist  yriyOIeHus 3
TBETCTB i o o aueTHBIC 3aJaHMS.
COOTBETCTBYIOMEH  O6NACTH | syt o p3yuaemoit A
UCCIIe[OBaHUH, MeTO/IBI Omnpoc mo pazznenam | Bonpocsl Ha 3x3ameHe
JICIUIUINHE; 3HAET
MaTeMaTU4eCcKOro MaTOMATHIEOKI 1-3 (5 cemectp), 1-3 | 1,2, 32
MOJIEJIMPOBAHUS U1 oMa CCKHC Moﬂem:l (6 ceMeCTp)
pelenmst 3amau B obmacti | OCHOBHBIX TIPHIOKEHUH
npodeccuoHanbHONR TeOpHH M epeHIHAIBHBIX
JIeATEIbHOCTH ypaBHEHUI
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HOIIK-3.5 (06.016 A/30.6
v.1) AHanuzupoBath
BXOJIHbIE JaHHBIE, criocofen | YMeer BBIOMPATh  METO/bI
npuMeHsTh  u Momubu- | PELICHHS nocraBnenHoi | Kontp. 1 (5 cemectp) B
i OITPOCHI SK3aMeHa 3—
9 | umpoBars, MaremarTMyecKue | 3a7auy; cozxepkarensHo | Ompoc no pazzaeny 1 5 2
MOZIe/H ISl PEIIeHUs 3a/1a4 | HHTEPIPETUPOBATH (5 cemectp) ’
B 0011aCTH | pesynmpTaTHI
poheCcCHOHaTBHOMI
JACATCIIBHOCTH
Bnaneer naBeikamu perienus | Kontp. 1 (5 cemectp) | Bonpockl sk3amena 3—
3agaud  u  uHTepnperanuu | Onpoc no pazgeny 1 | 5,22
HOIIK-3.6 (40.001 A/02.5 | pesympratoB B TepmmHax | (5 cemectp),
V.3) Tlpumensrb  METOB | oy nmoit ob6nacry; | pasgenam 1,2 (6
IIPOBEACHUS SKCIICPUMEHTOB,
HAyYHO-METOJIUYCCKUM  aIl- | CeMECTp)
10 | maremaruyeckoe — MojenH-
poBaHUEC I PCHICHUS 3aJa4 HapaTOM TeopHH Iu/lq)(b?-
B obmactm  mpodeccu- | PEHIMAIBHBIX  ypaBHEHHI;
OHAJILHOM JESATEIBLHOCTH HaBbIKaMH NOCTPOCHUA
MaTEeMaTHYeCKUX  MOJeei
(U3MYECKUX MPOIIECCOB
HMOIIK-3.9 (40.001 A/02.5 Konrtp. 1 (5 cemectp) | Bonpoc Ha sx3ameHe
Tn.1) IlpoBenenue 5Kcrie- 3-5,9, 12, 20,21, 27,
PUMCHTOB | Bnageer meronmamm uccie- MOCTaHOBKA
11 | MCMOIBIOBAMHEM — METOMOB | 1opanyg momenedl dusmaec- dK3aMEHaIMOHHOM
MaTEMaTH4YCCKOIro
MOACIMPOBAaHUS B COOTBET- Kux HpOHeCCOB safadnu
CTBMM C YCTAHOBJICHHBIMU HHTepHpeTaHH;{
ITOJITHOM OYHSIMH peIHeHI/IH
WOTIK-3.10 (40.001 A/02.5 Kontp. 1 (5 cemectp) | Bompoc Ha sx3aMeHe
Tn.2) [IpoBenenue 3-5,9,12,20,21, 27,
HaONIONEHUI U M3MEpEHuH, | YMeeT COZEpKaTEIbHO IOCTaHOBKA
12 | cocraBieHue uX ONMCaHWil U | HHTEPIPETUPOBATH 9K3aMEHAIIMOHHOM
(bOpMyJ'[I/IpOBKa BBIBOJIOB, C pe3y_]‘[])TaT])]; 3aJlauyu u
IIPUMCHEHHCM . HHTEPHpPETALNSL
MaATEMATHUYCCKHUX 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
HanpaBieHHas Ha pelleHue | SHAET — OCHOBHBIC  METOIBI | onpockr no pasnesam 2-
3a/1a9 aHanuTHdeckoro | PCIICHUA 3alia4 MaTeMaTW— | 3 (5 cemectp) u 1-3 (6
Xapakrepa, lIeCKOI‘/'I (l)I/I3I/IKI/I; OCHOBHBIC CeMeCTp)
13 | npennonararonux BeIGOp u | TMPUKIATHBIE MIAKeTHl,
MHOFOO6pa3I/Ie AKTYyaJIbHbIX HUCNOJIb3yEMBIC JUISL PEIICHUS
CII0CO0OB PEIICHNs 33189 Ha | ypapHeHWH B YACTHBIX
OCHOBE METOOB | 11613 BOTHBIX
MaTEMaTHU4YCCKOIro
MOACIMPOBAHUS
TIK-3 CriocobeH akTHBHO YJacTBOBATb B UCCII€AOBAHUU HOBBIX MAaTEMAaTUICCKUX MO}IeJ’Ieﬁ B €CTCCTBCHHbBIX HayKaXx
Bnageer ocHoBHO# Tepmu- | Konrtp. 1 (5 Bonpock! Ha 3Kx3ameHe,
HOJIOTHMEH ¥ TOHATHHHBIM | CEMECTp), OMPOC IO 3-7, 14, 18,23
anmapaToM MaTeMaTHUYECKOH | MOICTSIM,
HIIK-2.1 (06016 A/30.6 (U3UKH; OCHOBHBIMHU aHAJIU- | OIMHUCHIBAEMBIM
3n.3) [IpeamerHas 061acTb U
THYECKUMH M YHCJICHHBIMH | YPaBHCHUSIMH B
14 | Merogsl  MareMaTHYECKOrO
A — p | MCTOAMH  CIICHUS  ypaB- | YaCTHBIX
€CTECTBEHHbIX HAyKa HEHMH B YACTHBIX IIPOU3- | MPOU3BOIHBIX
BOJIHBIX; yMeeT  paspa-
0aThIBaTh AJITOPUTM IIPHMe-
HAEMOT'0 METOJIa PEIICHUS
3naer Metoabl uucieHHoro | Koutp. 1 (5 cemectp) | Bompoc Ha 3k3amene
aHajau3a, HUMETh  YETKOe 3-5,9,12,20,21, 27,
MIIK-2.2 (40.001  A/02.5 MpEACTaBICHHE O  BHAAX MOCTaHOBKA dK3aMeHa-
3u.1) Henmn w  3amaumd o .
. | MaremMaTHyecKuXx  MoOEICH IUOHHOM 3a7[aYd W UH-
15 | npoBOmMMBIX HCCIEIOBAHMIA ’
u paspaBoToK 5 | OCHOBAHHBIX HAa YHCIICHHBIX TEpIIPETaIHs PEIICHUS
€CTCCTBCHHBIX HayKa METoAax, “O CHOCOGaX nx
MMOCTPOCHHUH, O YHMCICHHBIX
MeToJax peanuzanuu
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MaTCMaTUYCCKUX MOZ[CJ'ICﬁ

HIIK-2.3 (40.001 A/02.5

YMeer MOJIB30BATHCA CIipa-

3adeTHbIE 3a0aHHU.

Bonpock! Ha 3x3ameHe

3n.2) OrteuecrBeHHblil n | BOYHOM MareMatudeckor | Ormpoc o pazaenam 1,2, 32
16 MEXIyHAPOIHBIH ONMbBIT B | JIUTEpaTypod 1o Marema- | 1-3 (5 cemectp), 1-3
HCCIIEI0BAHNH THYECKOM ¢busuke u | (6 cemectp)
MaAaTEMaTHUYCCKHUX MOI[GJ'I@IZ B COOTBETCTBYIOIIUMHU  peCyp-
€CTCCTBCHHBIX HayKa caMU CeTH I/IHTepHeT
Ymeer MIPUMEHSTH Ha | Kontp. 1 (5 cemectp) | Bompockl sk3amena 3—
UMK-2.4 (40001 A/02.5 | MPaKTHKe meronasl | Ompoc no pazaeny 1 | 5, 22
3m.4) Meroxsi nposenenns | GHCTICHHOTO aHanmm3a; | (5 cemectp),
IKCIICPHMEHTOB u | peann3oBath YHUCJICHHBIN | pasaenam 1,2 (6
17 HaOJIIofieHNii, 0600IMeHNs 1 | aJTOPUTM  MPOTPAMMHO  C | CeMecTp)
00paboTki HMHGpOpPMAIUK B | IIOMOIILIO
HCCIICIOBaHNU HOBBIX | YHCTPYMEHTAJIBHBIX CPEACTB
MaTEMaTHU4YCCKHUX MOJCIICHU B u HpI/IKJ'IaI[HI)IX HpOIpaMM;
CCTCCTBCHHBIX Hayka AHAIM3UPOBAThH TOJTYYCHHBIC
PE3YABTATHI
Buaneer MeToJaMu u | Kontp. 1 (5 cemectp) | Bonpockl sk3amena 3—
UIIK-2.6  (06.016  A/30.6 IIpUeMaMy  IOJIy4eHUs U 5,22
v.1) AHAIMAPOBATD | (perovaTysanmy  3HAHKA B
BXOIHBIC JaHHBIC npu <
18 . | obmactTH  MaTeMaTUYCCKOU
IIpOBEACHUN UCCIIEJOBaHUU
MaTEMaTHUYCCKHUX Moueneﬁ B (bI/I?’I/IKH’ 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 pemeHHs u | cemectp) 15,16,19,25, 28, 29
Tn.2) IIpoextuposatne | pocrpoenns anroput™a Toit
T T HHBIX pnu o
CIPYKIYp — a PH 1 yini mHO# 3a1aun; HABBIKAMH
19 | paspaborke W mpoOBeICHHU o
HCCIIEIOBAHMI Hoppix | A8BATE  IHOIMHBIM — aHATH3
MaAaTEMaTHUYCCKHUX Moueneﬁ B pe3yHLTaTOB pemeHI/IH H
€CTEeCTBEHHBIX HayKax OLCHUBATbL T'PAHMIBI NPpUME-
HUMOCTH BBIOPaHHOTO
METoJIa
MIIK-2.10 (40.001 A/02.5 | fimeer ueTkoe MpeaCTaB- Borpoc Ha K3aMeHe
Tn.2) . Hposez[ermue JICHHe O BHJAaX MaTeMaTH- 3-5,9,12,20,21, 27,
HAOJONICHUH M M3MEPEHMIL, | yooryy Monenel, OCHOBAH- MOCTAHOBKA
COCTAaBJICHHUC UX OIIMCaHUU U o
20 HBIX Ha YHMCIEeHHBIX MeTozax, | Konrp. 1 (5 cemectp) | sx3ameHanMOHHOI
(bopMynupoBKa BbIBOZIOB IIPU 6 "
npoBenieun  mccenopanuii | © CIOC00aX X MOCTpOCHUH, 3a1a4yu U
Maremaruueckux Mogeneil B | O METOAax  peaiM3aluy HHTEpIpeTaLA
€CTECTBEHHBIX HAYKax MaTeMaTHYCCKUX MOJCIICU peHICHUA
Bnaneer ocHoOBHOH TepMmu-
HIIK-2.11 (40.001 A/02.5 | HO;lOTHEH W  TIOHSITUMHBIM
Hp.2) JesATENnbHOCTD, | anmapaToM MaTeMaTHYECKOM
HalpaBJICHHAsd Ha PCHICHUC | (yU3MKH; OCHOBHBIMH aHAJIH-
3aji@4 AHAINTHYCCKOTO Xa- | rpuecrrnt u  ypenenHpvu | KOHTP-3 (5 cemectp)
aKTepa, IpeIoJIaratoux KonTtp 1-3 (6 cemectp),
paKicpa,  lipel i METOJaMH pEIICHHUs ypaBHe- P ( P) Bompoc Ha sk3amene 9-—
21 | BeiGop ®  MHOrooGpasue . OIPOCHI IO pa3jesiaM 2-
HUHM B 4YacTHBIX IIPOM3- 22,25-31
aKTYaJIbHBIX Croco6oB ] 3 (5 cemectp) u 1-3 (6
pewenus 3anau, paspaGorku | BOAHBIX; MeToZIaMU U | cemectp)
HOBBIX MareMaruyeckux | PUEMaMHu  IOJIYYCHUA U
Mozeleil B ecTecTBeHHbIX | CUCTE€MaTU3allMd 3HaHAU B
HayKax o0lacTh ~ MaTeMaTH4YeCKOW
bu3uKH
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CooTBeTcTBHE KOMIIETEHIHIi, (POPMHUPYEMBIX NPH U3YUYEHUH TUCUMILIUHBI, 1 BU0B
3aHATUH

Bunel 3ausatui dopMbI KOH
Tepeucs IIBI 3a op OHTPOJIS

KOMITCTCHITU i T1a6. Ip. KCP CpPC

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

— 3auer;

— Omnpoc mo  pe3ynbpratam
CaMOCTOSITEIbHON pabOThI;

— DK3aMeH
OIIK-3 + + + + |— Konrpoasnas pabora;
— 3auer;
— Omnpoc mo  pesynbratam
CaMOCTOSITEIbHON paboThI;
— DK3aMeH
MK-2 + + + + |- Omnpoc mo  pe3ynrpraTaMm

CaMOCTOSITENIbHON pabOThI;
— KourponbsHnas pabora;
— DK3aMeH

TunoBble KOHTPOJIbHBIC 3aJaHUS UJIX UHBIC MaTEepHaJIbl, Heo0X0auMble JJ15 OlleHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB U (l/l.]'l]/l) onbITa I€ATC/ILHOCTH, XaPAKTCPU3YIOIIHNE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

HpuMepﬂoe COAECPKAHUE KOHTPOJIbHBIX paﬁoT

1. KonTpoasnas Nel (IlocranoBka 3aau MmareMaTudeckon (hU3MKH).

[IpumepHbIe 3a1a4n KOHTPOJIbHOM paboThl Ne 1

Bapuanr 2
[TocraBuTth KpaeByro 3a1auy:

Yupyruit cTepikeHb TIepeMeHHOTO cedenus S (x), KOHIBI KOTOPOTO YIPYro 3aKperuieHbI
(koaddunmeHT ympyroro 3akperieHuss k), COBepIIaeT CBOOOTHBIE Majble MPOJIOJIbHBIC
KoJIeOaHusI, BEI3BAHHBIE HEKOTOPHIM HAYaJIbHBIM BO3MYIICHHEM. [ITOTHOCTh Macchl paBHa P (x)

, MOJTyJIb YIIPYTOCTH — E (x )

Bapuanr 2
[ToctaBuTth KpaeByro 3a1auy:

BokoBast moBepxuocts crepikus 0 < x </ Tteruonsonuposana. HauansHas Temmeparypa
CTEp)KHS HYJIEBas, OJUH KOHEI IIOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a JApyrou
TEIJION30JIUpoBaH U ¢ MoMmeHTa ! =0 neilicTByeT pachpeieieHHbIH BHYTPCHHUH HCTOYHHK
TeI1a MOIITHOCTH ¢(X).

Bapuanr 3
[ToctaBuTth KpaeByro 3a1auy:
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bokoBass TMOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAaHA, A Ha KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUNIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEMIIEpaTypa CTEPAKHs HyJIeBast

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

EBnoxumoB A.A., [laBnoBa A.B., Py6buos C.E. YpaBHeHnuss MmaremaTuueckoit (pusmku.
Metonuueckue ykazanus. NeNe 9-25 crp. 14, 16-25 ctp.15.

[IpumepHbIe 3a1a4l KOHTPOJIBbHOM padoThl Ne 2

Bapuanr 1
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
o’u  Ou
a) _z_x_z_oa X<0’
oy
2 2 2
6)xzab; 6xyau— 26?—0.
Ox 0x0y oy

2. IlpuBectu Kk mpocTerieMy BUAYy ypaBHEHUE:
" 14 " !/ !/
Uy, +4u,, +4u,, +3u, +6u, =0.

Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPAaBHEHUS:
ou  Ou
Var Ty

2. IlpuBectu Kk mpocTermieMy BUAY ypaBHEHUE:

U, +2qu +5uyy+5ux+2uy =0.

Bapuanr 3
1. IlpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHUS:
2 2 2
5 u , 0 u
X + 2x = 0.
2) ’ 4 x0y oy’

2. IlpuBectH Kk mpocTermieMy BUAYy YpaBHEHUE:
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" 14 " !/ !/
3uy —Suy, —2u, +3u, +u, =0.

3. Kontponbnas Ne3 (Pemenue 3anaun Komu uis ypaBHeHUN runepOoIMyecKkoro THIIA.
Pemenue 3agaun Kot u 3a7a4 Ha NOJIynpsiMOM JU1sl BOJTHOBOTO ypaBHEHUS).

EBnmoxkumo A.A., IlaBmoBa A.B., Pyomo C.E. VYpaBHeHus wmaTemMaTH4yecKOW (PHU3UKH.
Meroanueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[IpumepHbIe 3a1a4l KOHTPOJIBHOM padoThl Ne 3

Bapuanr 1
Haiitn pemenue 3agaun Komm:

" " R . — ¥ ! —
a) u, —u, —12u,, =0, |x|<ow, y>0; ul_=e", u,|_,=0.
) u, =u" +xsint, t>0 x|<00' u| =3e " u’| _ 1
) Uy = U > > > =0 T > TH=0 T v 41

Pemuth Ha4daJIbHO-IPAaHWYHBIC 3aa4n:
ay Uy =%, x>0, >0, u(x,0)=x", u/(x,0)=x, u(0,¢)=1"
6) 4ul =u’ +6xt, x>0, t>0 u(x,0)=cosx,u(x,0)=0,u(0,¢)=sins

Bapuanr 2
Haiittu pemenue 3agaun Ko

a) uXX - 4Z/lxy +3uw = 0’ |x| < o0, y > 0; u |y:0: 0’ uy |y:O: Sinx.

6) ut't'=9u;'x+x2+t2, t>0,

x|<oo; u|_j=x"sin x, uy|_, =cos 2x.
PelnnTh HaYaIbHO-TPAHUYHbIE 33/1a9H:

4

a) Uy =ty x>0, >0 4 (x0)=sinx, u(x.0)=1, u(0.£)=cost

Bapuanr 3
Haiitu pemenue 3agaun Komu

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

6) U, = 4uy + (x+2), >0, [x|<o0; ul_ = In(x* +1), u)|,_, = cos 2x.

Pemuth HavdaJIbHO-IPAaHWYHBIC 3aa4u:

a) uy =%, x>0,1>0 u(x,0)=x", u/(x,0)=3x",u.(0,¢)=9t

xx

23



!

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

4. KonrposbHasg Ne 4 (Meroxg ®dypbe perieHus CMEIIAHHBIX 3a7ay Uil YpaBHEHHM
TUTIEPOOTMIECKOTO U TapaboINIECKOTO THIIOB).

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

[IpumepHbIe 3a1a4l KOHTPOJIBbHOM padboThl Ned

Bapuanr 1
Pemmutes cMentanyble 3aa4u:

a) Uy =361, ,t>00<x<1 u(0,0)=0, u(l,1)=0_ u(x,0)=5sin 7x0, u,(x,0)=0

xx’

6) U, =Uy, +u+xt(2—t),t>0,0<x<7r’ u,(0,¢)= 2, ux(ﬂ,t)= tz,u(x,0)= cos 2x.

Bapuanr 2
Pemmutes cMentandeie 3a1a4u:

ayu, =16u_,t>00<x<l u,(0,0)=0, u(l,t)=0,
u(x,O)z cos %Tx, u,(x,0) = cos %x.

6) U =uxx+u,t>0,0<x<l’ u(0,t1) =0, u(l,t)z 0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangele 3a1a4n:

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

5. Kontpounbnas Ne 5 (Meton ®@ypre perieHust KpaeBbIx 3ajau AJis ypaBHeHu# Jlamaca
u Ilyaccona).

EBnmoxkumo A.A., IlaBmoBa A.B., Pybmo C.E. VYpaBHeHus wmaTemaTHyecKkod (QHu3UKH.
Metonuueckue ykazanus. NeNe 29-31 ctp. 34.

[IpumepHbIe 3a1a4l KOHTPOJIbHOM paboThl No5

Bapuanr 1
1. Haiitu ¢pyHK1IMIO, TapMOHUYECKYIO B KpyTe X+ y2 <1, yI0BIETBOPSIONIYIO TPAHHIHOMY
yCHOBHIOU| 5 . = x' =y’ —4

2. Haiiti yHKIIHIO, YIOBIETBOPSIONIYIO B KOJIbIE 1 < x4 y2 <4 ypasuenuto Ilyaccona

" "o _
ug+uy, =—4xy, u

x2+y2:l_ y’ u x2+y2:4_ 0 )
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Bapuanr 2
1. Haiitu yHKIMIO, TApMOHUYECKYIO B KOJIbIIE | < X+ y2 <4, yIOBIETBOPSIONIYIO TPAHUYHBIM
u
yCIIOBUSIM 0) — =0, uxz+y2:4=y—9
¥ +yP=l

2. Haiitu ¢pyHKIMIO, YIOBIETBOPSIONIYIO B Kpyre X+ y2 <4 ypasuenuto [lyaccona

Bapuanr 3

1. Haiitu ¢pyHK1IMIO, TapMOHUYECKYIO B KpyTe X+ y2 <1, yI0BIETBOPSIONIYIO TPAHHIHOMY

u
YCIIOBUIO — =0

¥ +yP=l
2. Haiitu QyHKIHIO, YIOBICTBOPSIONIYIO B KOJIbIe 1 < X+ y2 <4 ypasuenuto [lyaccona
ou

=0, — =x.

" " o_
u, +u; =1 ¥ IrpaHUYHBIM YCIOBUSIM U Pyt n

x4yt =4
Ipumepnbie GopMyTHPOBKH HHAMBHAYAILHbBIX 32JaAHMIA

1. Bocmons3oBaTthcsi CpeACTBAaMH MaTEMAaTUYECKUMX IMAKETOB JJIsl  peHIeHUs 3aJaddl |
BHU3YyaIM3alU Pe3yIbTaTOB.

Ha kpyriayro MeMOpaHy, 3aKpelIeHHYIO 10 Kparo, JeHCTByeT BHEIIHSS IapMOHHYECKas
cuna  ¢(x,t)=psin®t, HENPEepHIBHO pAacHpejie]ieHHas IO BCEH IUIOmamd MeMOpaHbL.

[IpoBepuTh, 4TO BBIHYXJAEHHbIE KOjeOaHUsI MEMOpaHbl BhIPAXalOTCS paBEHCTBOM (R — paauyc
MeMOpaHbI)

2. Bocnonp3oBarbCcsi CpeACTBAMH MAaTEMAaTUYECKHUX IIAKETOB I pElIEeHUs 3aJadd u
BU3yaJIM3alluU PE3YJIBTATOB
[unuaap paguyca R HarpeT A0 TeMmreparypsl I, W OXJIaXIaeTcsi C HOBEPXHOCTH TAKHM

00pasom, 4TO €€ Temmeparypa, HaumHas ¢ Momenrta ! =0, moaIepKUBAETCS MOCTOSHHOW M
paBHOM Hym0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEIACICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUSAX OJIMHAKOBO.

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

OcHoBHbIE TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS AUCLHUILIMHBI IPEACTAaBIEHbI B TA0IHIIE
B BHUJIE TMPHU3HAKOB CHOPMUPOBAHHOCTH KoMmeTeHnui. TpeOoBanus GopMyTupyroTCcs B
COOTBETCTBUU CO CTPYKTypoil, nmpunHsaToil B ®I'OC BO: 3HaTh, yMETH, BIAJIETh.
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IIpuMepsI 3a4eTHBIX 32 JaHUH
Bapnanr 1
1. TlocTtaBuTb KpaeByro 3ajauy:
Vnpyruii crepikeHb MepPEeMEHHOr0 CeyeHus S (X), KOHI[BI KOTOPOT'O YIPYTO 3aKperieHbI
(koaddunmeHT ynpyroro 3akperieHuss k), COBepIIaeT CBOOOTHBIE Majbie MPOJIOJIbHBIC

KOJ'IC6aHI/I$I, BBI3BBAHHBIC HCKOTOPBLIM Ha4YaJIbHBIM BO3MYIICHUCM. IInoTHOCTE Macchl paBHa P (X)

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

Bapwnanr 2
1. TlocTtaBuTb KpaeByro 3ajauy:

BokoBast moBepxuocth crepikus 0 < x </ Tteruonsonuposana. HauansHas Temmeparypa
CTEpXHS HyJeBas, OJUH KOHEI IMOJJIEPKUBAECTCA MpH HYJIEBOW TeMmmeparype, a JIpyrou
TEIIOM30JIMPOBaH U ¢ MoMmeHTta ! = 0 gedcTByeT pacmpeneseHHbI BHYTPCHHHI HCTOYHUK
TeI1a MOIITHOCTH ¢(X).

2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUS:
2 2
ou Ou
2) g x5 =0,20;
ox” Oy
0) u_+2u_ +5u +lu' +2u, =0
xr Xy Wy y :

Bapuanr 3
1. TlocTtaBuUTh KpaeByro 3aady:
bokoBass MOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEMIIEpaTypa CTEPAKHS HyJIeBast
2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:
, 0%u d’u , 07%u
X +2xy ——+
a) 2 2
ox 0x0y o0y

" " " ’ r
6) My =y, —2uy, +3u; +uy, =0.

= 0.

HpI/IMeprlﬁ MmepPEICHb BOIIPOCOB, BLIHOCUMbIX HA 3K3aMEH

1. Tlonstue nuddepeHMaIBHOIO ypaBHEHHUS C YacTHBIMU Npou3BOAHbIMHU. [locTaHOBKA
3aj1a4 MareMaTuiyeckoi pusnku. TUIlbl KpaeBbIX YCIOBUH.

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

3. BriBox ypaBHeHus koJjiebanusi CTpyHbl. [Ipumepsl Ipyrux ypaBHEHHM MaTeMaTUYecKOi
bu3uku.

4. BpIBoJ ypaBHEHUS TEIUIOIPOBOJIHOCTH.

BeIBO ypaBHEHUI THAPOAMHAMUKN U AKYCTUKH.

6. Knaccudukauuss nuHeldHbIX guddepeHInaIbHbIX YypaBHEHUH BTOPOro IMOpSAJIKa B
YaCTHBIX [TPOU3BOIHBIX (OOIIMIA ciyydail).

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 pepeHunanbHbIX YpaBHEHUH BTOPOrO MOPSAIAKA C IBYMS
HE3aBUCHUMbBIMU  MEpEMEHHBIMU.  XapaKTepUCTHUYeCKas IOBEpXHOCTh. I[lpumepsl
XapaKTEPUCTHK.

[IpuBeneHne Kk KAHOHUYECKOMY BUIY JU(depeHIHATbHBIX YPaBHEHUI BTOPOTO MOPSJIKaA
C /JBYMS HE3aBUCHUMBIMM IE€PEMEHHBIMU (TUIEPOOIMUYECKOTO THUIA, MapaboIMYecKOro
THUIIA, JUITMIITUYECKOro TUMa). JleMMa o XapakTepuCcTHKaX

Pemienne 3amaum Komm 1 OJHOMEPHOrO BOJIHOBOIO YypaBHEeHUsA. Dopmyna
JI’ Anmambepa

CyiiecTBOBaHNE, €IMHCTBEHHOCTb U YCTOMYMBOCTH pemieHus 3agaun Komm  juis
OJITHOMEPHOTO BOJTHOBOTO ypaBHeHUsA. O000IIIEHHOE PEIICHHE.

Pemenue kpaeBbIx 3a/1a4 17151 OTHOMEPHOTO BOJHOBOI'O YpaBHEHUS Ha MOIYIPIMOU.
Pemrenne 3amaun Komm [ IBYyXMEpHOIO M TPEXMEPHOTO BOJIHOBBIX YPaBHEHHM.
®opmyna [Tyaccona. PU3NYECKHil CMBICI PEIICHUS.

Pemenue 3agaun Kou /11 HE0JTHOPOAHOTO BOJIHOBOTO YPaBHEHHSI.

EauHCTBEHHOCTh M YCTOMUYMBOCTH pelieHus 3aaadu Komu a1 BOJIHOBOTO ypaBHEHHS
(TpexMepHBbIi ciy4ait).

Meton ®yppe pemieHHs CMENIAaHHBIX 3ajad JJjs BOJHOBOIO YypaBHEHMs (st
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'paHUYHBIX YCJIOBHi). EAMHCTBEHHOCTH
pelIeHHUs.

[Ipumeps! penieHus CMElIaHHBIX 33/1a4 (3aJadya o0 KoJeOaHUSAX OTPaHMYEHHOH CTPYHBI,
3aj1auya 0 KoJIeOaHUSIX KPYIriiod MeMOpaHbl

Oynkiuu beccens. CoictBa Gpynkumii beccenst.

CMmemianHble 3a7ayd  JUIsl ypaBHEHUS TEIJIONPOBOAHOCTH. IlpuHuMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a/]1a4 /Uil YPaBHEHHUS TEIIONPOBOIHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3aJa4d JJIi  YpaBHEHHS
TETUTONPOBOTHOCTH (OJHOPOHOTO U HEOTHOPOIHOTO).

Pemenue 3agaun Komu 11 ypaBHeHuUs TerionpoBoaHocTH. Meton ¢ynkuumii ['puna.
Pemenue 3agauu 0 pacnpocTpaHEeHUH TEIlIa B TPEXMEPHOM MTPOCTPAHCTBE.

OcHOBHbIE THUIMBI KpaeBbIX 3ajad JUIsl YpaBHEHUH >JuidnTh4yeckoro tuma. llpuHiun
MakKcUMyMa JJIsl TapMOHHUYEcKUX QyHkuuid. @opmyisl ['puna.

EavHCTBEHHOCTH pelIeHus KpaeBbIX 3a/1a4 JUIsl ypaBHEHUH SJUTMIITHYECKOrO TUIIA.
Oyukuun ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

[Ipumenenne metona ¢yHKUMM ['pyHa K pemieHHIO KpaeBbIX 3anay il ypaBHEHUH
AITMITUYECKOTO TUMa (pelieHne BHyTpeHHen 3ai1aun Jupuxie s mapa)

HepasenctBo ['apnaka. CBoiicTBa rapMoHn4ecKUX QyHKUUN (PYHKLINU, TAPMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITHH).
OOBbeMHBII 1 TOBEPXHOCTHBIE MOTEHIMAIBI U UX CBONCTBA.

Pemenue 3anau Jupuxine n Heitmana ¢ moMoOIIbIO TOTEHIINAIOB.

[Ipumenenne wMeroga @Pyppe K PpEIIEHHUIO KpaeBbIX 3a4ad s YpaBHEHMI
AITMNTUYECKOTO THMA (pelieHre BHyTpeHHel 3aaaun Jupuxne ans ypaBHenus Jlamnaca
B Kpyre)

WuTerpanbHoe npeoOpazoBanue dypbe (onpeaenaeHue, CBOMCTBA, MpUMEpP MPUMEHEHUs
npeobpazoBanusi Pypre K perieHuo 3a1a4 MaTeMaTHIEeCKON (PU3HUKH).

WuTerpanbuble mpeoOpa3oBaHusi Ha NoaynpsimMoil (mpeobOpa3zoBanue Jlamnaca, sin, cos-
npeoOpazoBanus Pypre, npeodpazoBaHue XaHKeNs).

Bapuamms Qynknumonana. DxcrpemyMm (yHkmuonana. Bapuanmonsele 3amaud B
MaTeMaTH4eCKOU (PU3HKE.

HpHMepbl IK3AaMCHAIIMOHHBIX 3aJa4

Haiitu ¢ynkumio u(x,f), ONMHMCHIBAIOUIYIO MPOIECC MAaJbIX TOMEPEYHBIX KOJeOaHUi
omHoponHou ctpynsl (0,/), 3akperuieHHOW Ha KOHIax. HadanbHbIe CMEIIEeHUs
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10.

OIUCHIBAIOTCS KIHeH 2win 27X <. 17X  HaganmpHas cKopocTh paBHA HYO. (CH
3sin 7 +5sin 7 Y. y

HATsOKCHHA U INIOTHOCTD CTPYHBI CUUTATh PAaBHBIMU GI[I/IHI/Hle)

Crpyna c¢ 3akpemieHHbIMA KoHmamu (0,7) KomneGiercs Mo JCHCTBUEM  CHIIBI,
pacnpeiefieHHO ¢ IIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHus u(x,f) CTpyHBI, €CIU B
HaYyaJIbHbIII MOMEHT OTKJIOHEHHS TOYEK CTPYHbI PaBHbI HYJIO, a HadallbHbIE CKOPOCTH
onuchiBaroTcsd QyHkuued w(x)=x. (Cuily HaTsDKEHHMsT UM IUIOTHOCTh CTPYHBI CUUTAaTh
PaBHBIMH €IMHUIIC).

K onnoponnomy crepxkHio (k=9, p=1) enuHUYHONW JUIMHBI MpPUJIOKEHA CuUJIa,
pacrpesiefieHHass ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ MomeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEP>KHS
paBHBI HYJIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblii KOHell
CTEpXHS ECTKO 3aKpeIUleH, MpaBblii — cBoOoJeH. [limomane momepeyHOro ceyeHus
CUMUTATh PaBHOM 1.

Crepxenb (0,/) coBepmaeT Majnble TMPOJOJbHBIE KOJEOAHWS TOJ JIEHCTBHEM
TapMOHHYECKOM CHJIBI, PACTIPEIETICHHOW ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
crepxus (k=4, p=1) u(x,f), npennoyiaras HadyaabHbIC yCIOBUS HYIEBBIMU. OTKIOHECHUS

JIEBOTO KOHIIA CTEPXKHSI OMUCHIBAIOTCS (PyHKUMEH f(x,f)=f, MpaBblil KOHEI CTEp>KHS
cBoOoeH. [1nomaap nonepeyHoro cedeHus cCuuTaTh paBHOM 1.

Haiitu QyHKIIMIO, TapMOHHYECKYIO B Kpyre, paauyca 4, IPUHUMAIONIYIO Ha €r0 TPaHUIIe
3Ha4YeHus u(x,y)=x".

Haiitu 3akoH BbIpaBHMBaHHS HA4YaJlbHOW TEMIIEPATYPhI u(x,O)zO B OJHOPOJHOM

CTEPKHE MOCTOSHHOTO ceueHus (p =9,k =36,c =4,5 =1), neBbiit koHel koToporo x =0

MOJJIEP’KUBAETCS IIPU HYJIEBOI TeMIieparype, TeMIepaTypa paBoro KoHia x =3 paBHa
6f, B CTEep)KHE HUMEETCSl paclpeleseHHbII HCTOYHUK C IOCTOSIHHOM MOIIIHOCTBIO

2x+l+4sin(nx).

Haiitu ycTaHOBUBIIMICSI TeMIIEpaTypHbI peXUM B MPSAMOYIrOJIbHOM IUIacTUHE (
p=1Lk=4,c=4) 0e3 BHYTpEeHHUX HCTOYHUKOB Teria, 0<x <2z, 0<y<m, eciu Ha

6OKOBBIX rpaHHuax nu BerHeM OCHOBAaHUMN HOI[I[@p)KI/IBaeTCSI Hy.]'ICBafl TeMHepaTypa, a Ha
HIDKHEE OCHOBAHUE ITOJAETCS TEIUIOBOM MOTOK x + 5sinx .

. . T
Haiitu pacnpenenenue noteHuuana B KBajgparHoi miactune 0 < x,y < > eciii OOKOBBIE

CTOpPOHBI €€ 3a3€MJICHBI, a4 Ha HWXHEM H BCPXHCM OCHOBAHHWU HANPSIKCHHOCTH
IIEKTPOCTATHYECKOTO NOJISl PaBHA COOTBETCTBEHHO 0 1 Ssin (2x) + sin (4x).

Konenmr mony0ecKOHEUYHOTO OJHOPOIHOTO CTepkKHS p=2,F=8 coBepmaer B

MPOJIOJILHOM ~ HANpaBJICHUW TapMOHHMYECKOe Kojebanue Buuma 6sin3z+1. Haiitu
CMEIIEHNE TOYEK CTEp)KHS B JIFOOOW MOMEHT BPEMEHH, €CIM HadaJIbHBIC CMEIICHUS

onuckiBaoTcsa Gynkiueil 2X + 1, a HauanbHbIE CKOPOCTH HYJIEBLIE.

o o 2 2
Hanitu pacnipenencHue noTeHnuana B Kpyriaou miactTue X~ + y~ < 4, eciv BHYTpH Hee

2 2
HaxoOATCA 3apdaabl C IMJIIOTHOCTBIO }/(X,y) =X — ) , a IOTCHUHAJ Ha I'paHULC PaB€H

4y

2
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HOKa3aTeJII/I, KPUTECPHUHA A HIKAJA OHCHKHA C(l)OpMHpOBaHHI)IX KOMIeTeHI Ui

Koo u
HaVMEHOBaHUE
KOMIIETEHIIHU

CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETEHIINH TUIAHUPYEMBIM pe3yJbTaTaM
00YYeHUS M KPUTEPHUSIM HX OIICHUBAHHS

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

OIIK1 Cnoco6en NPUMEHATDH q)yH)IaMEHTaJI])HI)Ie 3HAHHUSA, MIOJYYECHHBIC B 00JIaCTH MaTeMATHYECKHX H
(I/IJ'[I/I) €CTCCTBCHHBLIX HAYK, U UCITIOJIL30BATH UX B HpO(l)eCCI/IOHaJIbHOﬁ JEeATCJIbHOCTH

3HarTh: NOIIK-1.1
(06.016 A/30.6 3mn.3)
CnocobeH  IpPUMEHATH
(dyHIaMeHTaIbHbIe

3HAHWs, MOJNYYCHHbIC B
obnactu Marema-
THYeCKHX W (Win)
€CTECTBEHHBIX HayK, U
UCIOJIB30BaTh HX IIPH

aHalnu3e  IPEJIMETHOH
obnactu

HOIIK-1.2 (40.001
A/02.5 3n.2)

OteuecTBEeHHbII u
MEXKIyHapOIHBIN OIBIT
B ofiacth Marema-
THYeCKHX W (Win)
€CTECTBEHHBIX HayK, U
HCIIONB30BaTh  UX
poheCcCHOHaTBEHOM
JIeSITEIIEHOCTH

Ymemn: HOIIK-1.4
(06.016 A/30.6 V.1)
Hcrnonp3oBate cymect-
BYIOIIME THIIOBBIE pe-
IIEHHS U Ia0JIOHBI TIPH
aHaju3e BXOIHBIX
JIaHHBIX

Braoems: HWOIIK-1.7
(40.001 A/02.5 Tn.2)
IMpoBenenue  Habito-
IeHUH M H3MEpeHuid,
COCTaBJICHHE UX OITHCa-
HUH ¥ (HOpMYIHpOBKa
BEIBOJIOB

HOIIK-1.8 (40.001
A/02.5  Jip2 Tn)
JlesiTenbHOCTD, Harpas-
JICHHasT Ha pelIeHUe
3a7a4  aHAJIUTHYECKOro
Xapakrepa, Hpearnoa-
rallMx  BeIOOD M
MHOroodpasue  aKTy-
aNbHBIX CHOCOOOB pe-
IIeHust 3ajgad, C HC-
nonb3oBaHueM (yHna-
MCHTAJIBHBIX ~ 3HAaHHH,
MOJIy4eHHBIX B 001aCTH
MaTeMaTHYEeCKUX u
(WIh)  eCTECTBEHHBIX

HayK

3Hamb: OCHOBHBIE TIOHS-
THS1, KATETOPUH, TPHHIHIIE]
U  TEOpEeMbl  COOTBETCT-
BYIOIIIMX pa3lelioB  ypaB-
HEHUI MaTEMaTHYECKON
¢bm3uKy;

Ymemsw: ucnonszoBare Ma-
TEMaTHYECKUE METOIbl U
KOMITBIOTEPHBIC TEXHOIOTHN
TUIsL pelIeHUs] CTaHJapTHBIX
3amad MareMaTudeckon Qu-
BHKH.

Braoems: wmeromamu pe-
IICHUS CTaHJaPTHBIX 3a]1a4
MaTeMaTHYecKoi (pu3ukw,
aHaJA3a YpaBHEHUI
MaTeMaTHYeCKOH (PU3HKH.

Obyuaiowuiics nokasvieaem
HE JOCTAaTOYHBIA YpPOBEHb
3HAHUH y4eOHOro u
JICKITMOHHOTO ~MaTepuala,
HE B TIIOJIHOM o0O0beMe
BJIQJICET MPAKTUYCCKUMHU
HaBbIKaMH, YYBCTBYET
ceOs1 HEYBEPEHHO IPH aHa-
nmse YpaBHEHUI
MaTeMaTHYeCKOH (DU3HKH.
B orBere He Bcerna
MPUCYTCTBYET JIOTHKA, ap-
FYMEHTBl  MPHUBJICKAIOTCS
HeJ0CTaTO4YHO Beckue. Ha
[MOCTaBJICHHBIE  BOIPOCHI
3aTPYQHSCTCSA C OTBETaMH,
MMOKa3bIBaeT HEIOCTATOYHO
ITyOOKHE 3HAHMSL.

3Hamb: OCHOBHBIEC TIOHS-
THSI, KaTeropuu, MpHH-
IUTBI ¥ TEOPEMBI COOTBET-
CTBYIOIIIIX pasnesnos
YpaBHEHHI MaTeMaTH-
yecko (U3MKU U CBA3M
MEXKAY HAMU;

Ymems»: BoIOpaTh W WHC-
MOJIb30BaTh ~ MaTeMaTH4ec-
KHE METOJIbI U KOMIBIOTEP-
HBIE TEXHOJIOTHH JIJISL perie-
HUS CTaHJApPTHBIX 3ajad
MaTeMaTHYecKol (pu3ukw,

000CHOBaTh TONYyYCHHBIE
pE3YIbTaTHI.
Braoemwv: wmeromamm pe-

IICHUS CTAaHAaPTHBIX 3a71a4
MaTeMaTHYecKol (pu3ukw,
B TOM YHCIIE TOBBIIIICHHOM
CIIOKHOCTH, aHaJM3a ypaB-
HEHUH  MaTeMaTH4yecKOu
bu3uku.

Obyuarowuiicss nokasvieaem
JIOCTaTOYHBIN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAeT HEKO-
TOpbIE HETOYHOCTH H TIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
IPaMOTHO  HCIONB3YIOTCA
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 MaTeMaTHYECKON
GM3UKH W CBS3U  MEKAY
HUMU;

Ymemv: BHIOpaTH W HC-
MOJIb30BaTh ~ MaTeMaTH4ec-
KHE METOIIbl U KOMITHIOTEP-
HBIE TEXHOIIOTUH TS pele-
HUSL 33724 MaTeMaTH-
4ecko (H3WKH, B TOM
Yrcie HECTaHJIAPTHBIX H
TOBBIIIIEHHON  CJIOKHOCTH,
0o0OCHOBaTh W  HMHTEp-
MPETHPOBATh TOTyYEHHBIC
pE3YIbTaTHI.

Braoems: w™eromamu pe-
IIeHUs 3a/Ja4  Marema-
THYECKOH (U3UKH, B TOM
Yrcie HECTaHIAPTHBIX H
TTOBBIIIICHHON  CJIOKHOCTH,
aHalM3a W MHTEpIpeTalun
YpaBHEHU M
MaTeMaTHYeCKOH (PU3HKH.

Obyuaiowuiicss nokasvléaem
HE TOJIBKO BBICOKHU I
YPOBEHb  TEOPETUIECKUX
BHAHWN 110 JUCIIUILINHE,
CBOOOTHO orepupyer
[MOHSATUSMHU, KaTErOPHSIMH,
MIPUHITATIAMHA B TEOpeMaMH
YpaBHEHHMI MaTEMaTHYECKOU

¢Gy3uKM, HO M yMeer
QHATM3UPOBATh  CIIOXKHEIC
3a;1a9U MaTeMaTUYECKON
(u3nKK, YBS3HIBATH 3HA-

HUsA, ITOTYUYCHHBIC ITPpHU U3Yy-
UCHUU Pa3JINYHbIX AWUCIIUII-
muH.  OTBET  MOCTPOCH
JIOTMYHO, MaTepHhal H3Jia-
raercs 4eTKo, SICHO, apry-

MEHTUPOBAHO,  TPaMOTHO
WCTIOJIB3YIOTCS.  TEPMHUHBI
MaTeMaTHYECKOH  (DU3UKH.
Ha  Bompocel  oTBedaer
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Koo u
HaVMEHOBaHUE
KOMIIETEHIIHU

CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETEHIINH TUIAHUPYEMbIM pe3yJbTaTaM
00YyYeHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS

IIOPOT OBBII 0a30BBIH | MIPOJIBUHYTHIN
Orenka
Y IOBJIETBOPUTENIBHO Xopo1io OT1ryHO

YBEPEHHO, IO CYIIECTBY.

OIIK3 Cnioco6eH npuMeHSITH 1 MOTH(PUIEPOBATHL MATEMATHYECKHE MOIEJIH ISl PeLIeH sl 3a1a4 B 00JIaCTH
npogecCUOHATBbHOI 1esITeTLHOCTH

3namo: HOIIK-3.1
(06.016 A/30.6 3m.3)
Ienn u 3a7a9K
[POBOIMMBIX
HCCIIeIOBAaHUI "
pa3paboToK,  METOABI
MaTeMaTHYeCKOro
MOJICTUPOBAHUSI
peuieHust  3ajaa4
obJacTu
poheCcCHOHANBHOM
JIESITEIIbHOCTH
HOIIK-3.2 (40.001
A/02.5 3n.1) Lenun u
3a1aud  [POBOJUMBIX
HCCIIeIOBAaHUI "
pa3paboToK,  METOHBI
MaTeMaTHYeCKOro
MOJICITHPOBAHUSI
peureHust  3ajaa4
obacTu
poheCcCHOHaTBEHOM
JIESITEIIbHOCTH
HOIIK-3.3
A/02.5 3n.2)
OTeyecTBeHHbIH u
MEK[YHAPOIHBINA OIBIT
B COOTBETCTBYIOLIEH
obacTu
HCCIIC0BAHUM, METOJBI
MaTeMaTHYeCKOro
MOJICTHPOBAHUSI
peureHnst  3ajaa4
obacTu
poheCcCHOHaTBHOM
JIESITEIIbHOCTH

Ymemu: HOIIK-3.5
(06.016 A/30.6 V.1)
AHanusupoBartb
BXOJIHBIE JIAaHHEIC,
CrocoOeH NPUMEHSTh U
MOIU(pUIUPOBATH
MaTeMaTH4ecKue
MOJENU ULl PEeIIeHHs
3amadu B oOmacTu
poheCcCHOHaTBEHOM
JeSTENILHOCTH
HOIIK-3.6
A/02.5
ITpumensTe
IIPOBEICHUS
9KCIIEPUMEHTOB,
MaTeMaTHYecKoe  Mo-
JIeTIMPOBaHUE I pe-
LIeHUs 33124 B 00JIacTH

IS
B

IS
B

(40.001

I
B

(40.001
Vv.3)
METO/IBI

3nams. cnenupuKy 3amad
peliaeMbIX € MOMOIIBIO
YpaBHEHHWII B YaCTHBIX
[TPOM3BOIHBIX;
METO/bl  pELIeHUS
HEUHBIX  ypaBHEHUN
YaCTHBIX TTPOU3BOJHBIX;
Ymems: dopmymupoBath n
pe3ynbTaThl peneHus
3anad; WCIOIB30BaTh)
PIIEKTPOHHBIE TeMaTu-
YecKue pecypcbl (o
M3ydyaeMOoi AUCIMILINHE
Bnaoemy: HaBbIKAMU
WCMOJBb30BAaHUSI  TTaKeTOB
MIPUKIIATHBIX MporpamMm
TUIS peleHns 3a7a4
MaTeMaTu4eckoi Qu3nku

JIN-
B

Obyuaiowuiicss noxasvieaem
HE JOCTaTOYHBIM YPOBEHb
3HaHUU yueOHOr0 u
JIEKIIMOHHOTO ~ MaTepHara,
HE B TMOJTHOM oOBbeMe
BJIQJICET  MPAKTUYCCKUMHU
HaBbIKaMH

B orsere BCeraa
MPUCYTCTBYET JIOTHKA,
apryMeHThl IPUBIICKAIOTCS
HEJIOCTAaTOYHO BECKHE.
3Haer Ha3Ha4yeHHe
MPUKIATHBIX TAKETOB, HE
HCTIOJIB3YET HX.

HC

3nams. cnenupuKy 3amad
pelraeMpIX € TIOMOIIBIO
YpaBHEHHWII B YaCTHBIX
[TPOM3BOTHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUN
YaCTHBIX ITPOM3BOIHBIX;
Ymemw: dopmynupoBaTh u
pe3yIbTaThI peIIeHMS
3anay; HCITONTE30BATh
DIIEKTPOHHEIE TeMaTH-
YeCKUE  Pecypchl TUIst
yIOIyOJieHHUsT  3HAHWKM 10|
M3ydyaeMoi AUCIMILINHE
Bnaoemy: HaBBIKaMU
WCIIONIB30BAaHUS ~ TAKETOB
MPUKIAAHBIX  MPOrpamMm
UL peteHus 3a/1a4
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuarowuiicss nokasvieaem
JIOCTATOYHBIHN YPOBEHb
npodecCHOHANBHBIX ~ 3Ha-
HHUM, HO JOIYCKAeT HEKO-
TOpbIE HETOYHOCTH H TIOT-
pemHocTH. OTBET MOCTPO-
€H JI0OCTaTOYHO JIOTHYHO,
TPaMOTHO  HCIIONB3YIOTCS
($u3NIeCKre TEPMHHBI, HO
B OTBETE MPHUCYTCTBYIOT
HE3HAYUTEIbHBIC OIIUOKH.
Bompocksl, 3aJlaBacMble
npernojaBaTeneM, HE BbI-
3BIBAIOT  CYNIECTBEHHBIX
3aTpyIHEHUM

Buame: crnennpuky 3amad
pelaeMbplx € ITOMOIIBIO
YpaBHEHMH B  YacCTHBIX
[TPOM3BOIHBIX;
METOJBI  PEIICHHUS
HEUHBIX  ypaBHEHUI
YaCTHBIX ITPOM3BOIHBIX;
Ymemw: dopmynupoBaTh u
[pE3YIIBTATHI peIIeHMS
3anay; HCIIONTb30BATh
DIIEKTPOHHEIE TEeMaTH-
YeCKUE  Pecypchl TUIst
YIIyOJieHHsI  3HAHUM 110
M3y4yaeMoi AUCIMILINHE
Bnaoemy: HaBBIKAMU
WCIIONIB30BAaHUS ~ TAKETOB
NPUKIAAHBIX  MPOTpaMM
UL peteHus 3aj1aq
MaTeMaTu4ecKoi Qu3nku

JIN-
B

Obyuaiowuiicss noxasvieaem
CHUCTEMAaTU3UPOBaHHBIE,
rIyOOKMEe W TOJIHBIC
3HaHUS 10 BCEM pasJenaM
JVMCITUIUIAHBL, a TaKKe I10
OCHOBHBIM BOIIPOCAM,
BBIXOIAIIAM 33 TPEAesnl
yueOHOM MPOTrPaMMBI,
0e3yrnpeyHoe BJIaJICHUC
HHCTPYMEHTapUeM
y4eOHOMH JTUACHMIUINHEI,
ymenue ero 3¢ddexkruBHO
WCIIOJIb30BaTh B
IIOCTAHOBKE M  PEIICHUU
3a1a4
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CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETEHIINH TUIAHUPYEMbIM pe3yJbTaTaM

Kon u 00YyYeHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | MIPOJIBUHYTHIN
KOMIIETEHIIUN Ornenka

Y IOBJIETBOPUTENIBHO Xopo1io OT1ryHO
poheCcCHOHATBHOMI
JACATCIIBHOCTHU
Braoems: HOIIK-3.9
(40.001 A/02.5 Tn.l)
[IpoBenenue sxcnepu-
MCHTOB C HCIIOJIB30-

BaHUECM MCTOAOB MarTec-
MaTH4YCCKOro MOICIIHU-
poBaHusI B  COOTBET-
CTBMM C YCTAHOBJICH-
HBIMU ITOJTHOMOYHAMHA

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

JIeHUH M H3MEpeHuid,
COCTaBJICHHE UX OITHCa-
HUH U (HOpMyIHpOBKa
BBIBOJIOB, C IIPUMEHE-
HUEM MaTeMaTHYeCKUX
Mozenen

HOIIK-3.11 (40.001
A/02.5  Jip2  Tn)
JlesATeNIbHOCTD, HAIpaB-
JICHHasT Ha pelIeHue
3a7a4  aHAIUTHYECKOro
Xapakrepa, Hpearnoa-
ralix  BeIOOp M
MHOroodpasue  aKTy-
aNbHBIX CHOCOOOB pe-
IICHNUS 33/1a4 HAa OCHOBE
METO/I0B Marema-
THUYECKOTO  MOJEIIHPO-
BaHMs

ITIK-2 Cnioco6en akTHBHO Y4acTBOBAaThH B HCCJICI0BAHUMA HOBBIX MATEMATHYCCKUX MO}IeJ’[eﬁ B €CTCCTBCHHBIX

HAyKax

3name: HUIIK-2.1
(06.016 A/30.6 3m.3)
[penmerHas obnacts u
METOBI
MaTeMaTHYeCKOro
MOZEINPOBaHHS
€CTECTBEHHBIX HayKax
HIIK-2.2 (40.001
A/02.5 3n.1) Lenun u
3a/1aud  [POBOJUMBIX
HCCIICIOBAHUI H
pa3paborok B
€CTECTBEHHBIX HayKax
HIIK-2.3 (40.001
A/02.5 3n.2)
OTeuecTBEHHBIH i
MEK[yHAPOIHBIN OIBIT
B HCCIIE0BAHUH
MaTEMaTHYECKUX
MOJeIIeH
€CTECTBEHHBIX HayKax
HUIIK-2.4 (40.001
A/02.5 3u.4) Merons

B

B aHaJIn3a

3namv: OCHOBHBIC TIOHS-
TSI, KATErOPUH, IIPUHITHIIBI
U TEOpPEeMbl  COOTBETCT-
BYIOIIMX pa3lesioB  ypaB-
HEHUI MaTeMaTHU4eCKOU
¢bu3uKy;

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

Bradems: wmeromamu pe-
IIICHHS CTAaHIAAPTHBIX 3a/1a4
MaTeMaTHYeCKol (pu3ukw,
ypaBHEHUI
MaTeMaTHYeCKOH (PU3HKH.

Obyuaiowuiics noxasvieaem

3Hamb: OCHOBHBIEC TIOHS-
THSI, KaTeropuu, MpHH-
IUTIBI ¥ TEOPEMBI COOTBET-
CTBYIOIIIIX pasnesnos
YpaBHEHHI MaTeMaTH-
yecko (U3MKUM U CBA3M
MEXKIY HUMU;

Ymems»: BoIOpaTh W WHC-
MOJIb30BaTh ~MaTeMaTH4ec-
KHE METOJIbl U KOMIBIOTEP-
HBIE TEXHOJIOTHH JIJISL perie-
HUS CTaHJAPTHBIX 3ajad
MaTeMaTHYeCKoi (pu3ukw,
000CHOBaTh TONyYCHHBIE
pE3yNIbTaTHI.

Braoemwv: wmeromamm pe-
IICHUS CTAaHJaPTHBIX 3a]1a4
MaTeMaTHYecKoi (pu3ukw,
B TOM YHCIIE TOBBIIICHHOM

3uamv: OCHOBHBIE ITOHS-
TSI, KATETOPUH, IPUHIIMIIB]
U TEOPEMBbI  COOTBETCT-
BYIOIIIMX Pa3leioB  ypaB-
HEHMI MaTeMaTHYIECKOM
(U3UKK M CBSI3H  MEKIY
HUMU;

Ymem»: BHIOpaTH W HC-
[OJIh30BaTh  MaTeMaTHYeC-
KHE€ METOIbl U KOMIIBIOTEP-
HBIC TEXHOJIOTHH IS Pelie-
HHS  3aJad  MaTeMaTH-
4ecko (PH3WKH, B TOM
YHUCIIe HECTaHAAPTHBIX MU
MOBBIIICHHOM CJIOKHOCTH,
0o0OCHOBaTh W  HMHTEp-
MPETUPOBATh TOJYYCHHBIC
pe3yJbTaThl.

Braoemwv: wmeromamu pe-

TNIPOBCACHUS HC Z[OCTaTO‘IHBIﬁ YPOBCHBb CIIOKHOCTH, aHAJIM3a ypaB- LICHUS 3aa4 Marema-
SKCIICPUMCHTOB )5 2 o o o

Ha6n£ueﬂnﬁ 3HaAaHWUH y4eOHOro U|HeHuil  MaTeMaTHuYecKOM |THUECKOH (HU3UKH, B TOM
N — | ICKLIIMOHHOT'O  MATepHaa, | hu3nkw. YHCIe HECTaHJAPTHBIX |
06paboTKH HE B TMOJIHOM 00beMe MOBBIIIEHHON CI0XKHOCTH,
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CooTBeTCTBHE YPOBHEH OCBOCHHS KOMIIETEHIINH TUIAHUPYEMbIM pe3yJbTaTaM

Kon u 00YyYeHUS ¥ KPUTEPHUSIM HX OIICHUBAHHS
HAVMMEHOBaHNE IIOPOT OBBII 0a30BBIH | MIPOJIBUHYTHIN
KOMIIETEHIIUN Ornenka
Y 10BI€TBOPUTEIBHO Xopoliio OTnraHO

MHpOpMaLHH B|BaJIceT MPAaKTUICCKUMU | OOyuarouuiicss noKasviéaem |aHajan3a U HHTEPIPETAIIHH
HCCIIC/IOBAHUI  HOBRIX| yaprikamu, qyBCTBYET | JOCTATOUHbII YPOBEHbB | ypaBHEHH I
MaTEMaTHUYCCKHUX o
IN—— 5| C€0s HEYBEPEHHO NpH ana- Hpcv)q)eccpIOHanLHHx 3HA-| MaTEeMaTHYECKOH QHU3UKH.
CCTECTBEHHBIX Haykax |JIH3€ ypaBHEHUH |HUH, HO JOMyCKaeT HeKo-
Vieno: HIIK-2.6| MaTEMaTHYECKOH (DU3UKH. |TOpble HETOUHOCTH W TIOT- |O0yuarowutics noKasvieéaem
(06.016 A/30.6 VY.1)|B orBere He Bcerma|pemHocT. OTBET MOCTPO- [HE TOJIBKO BBICOKHH
AHaJIM3MPOBATH MNPUCYTCTBYET JIOTHKA, ap-|€H JOCTAaTOYHO JIOTHYHO,|yPOBEHD TEOPETUIECKUX
BXOOHBIC HOAaHHBIC IIpU o
HpoBe eI TYMEHTBl  IPHUBJIEKAIOTCSA |TPAMOTHO HCHOJB3YIOTCS BHAHUN M0 JAHUCHUIUIMHE,
i — HEJJ0CTaTOYHO Beckue. Ha|mpeaMerHbie TepMUHBI, HO|CBOOOIHO orepupyer
MaTEMATHIECKUX TIOCTaBJICHHBIC  BOMPOCHI|B OTBETE MPUCYTCTBYIOT [IOHATUSMH, KaTErOpHIMH,
Mozienei B|3aTpyIHSETCS C OTBETAMH, | HE3HAYMTENbHbIC OIMHMOKH. [I[PUHIUIIAMU U TeOpeMaMy
CCTECTBCHHBIX HAYKAX | oka3pIBa€T HEMOCTATOYHO | Bompock!, 3a71aBaeMbl€ [yPaBHEHUI MaTEMATHYECKOM
g;’g’gg’l’”’]s 03 1(’)16“?2;; riyOOKH€E 3HAHUSL. npenojaBaTeneM, He Bbl-|QU3MKM, HO M yMeeT

. . .
TIpoekTupoBaHue SHIBAIOT  CYIIECTBEHHbIX @HANM3UPOBAT  CIIOXKHDIC
CTPYKTYp JaHHBIX IpH 3aTPYAHCHUH. 3aJa91 MaTEMaTHYCCKOU
paspaborke u (U3KMKH, YBS3BIBATH 3HA-
HPOBCACHIN HUs, II0JIy4YCHHbBIC IPU U3Y-
MCCJICIOBAHUM  HOBBIX UCHUHU PAa3IMYHBbIX OHUCIMII-
MaTEMaTHUYCCKUX O
I s TTHH. TBET  IOCTPOEH

€CTECTBCHHBIX HayKax

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

IeHUA M H3MEpeHuid,
COCTaBJIEHHE HMX OITHCa-
HUH ¥ (HOpMyIHpOBKa
BEIBOJIOB TP TIPOBEJIE-
HUH HCCIIEIOBAaHMUMI
MaTeMaTHYeCKUX MOJIe-
JIei B €CTECTBEHHBIX

HayKax
WANK-2.11  (40.001
A025  JIp2  Ta)

JlesiTenbHOCTD, Harpas-
JIeHHass Ha pelleHHe
3a/a4  aHAJIUTHYECKOIO
Xapakrepa, Ipearoa-
ralimx  BeIOOp M
MHOroo0pasue  aKTy-
aJbHBIX c1r1oco0oB
pemenust 3azxad, paspa-
OOTKM HOBBIX Marema-
TUYECKUX MOJCICH B

CCTCCTBCHHBIX HayKax

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

MEHTHpPOBAHO,  I'PaMOTHO
VICIIONIB3YIOTCSI  TEPMUHBI
MaTeMaTHYECKOH  (DU3UKH.
/leMOHCTpUpYETCS TOYHOE
MCIIOJIB30BAHUE  HAy4YHOU
TCPMUHOJIOTUU
CHCTEeMaTH4eCKH
TpaMOTHOC U JIOTHUYCCKHU
MPaBIJIBHOE  M3JIOKEHHE

OTBE€TAa HAa BOIIPOCHI

4.2 MeToanueckue MaTepHuaJibl, ONPECACIAIOIINE NPOUEAYPLI OUCHUBAHUA 3HaHHﬁ,

YMeHHUi,

HAaBbIKOB

U (wam)

(popMupoBanus KOMIeTEeHIIUI

onbITa

AEeATECJIBbHOCTH,

XapaKTepu3yommx

I3Tallbl

MeToanueckue P€KOMEHIANHA K CAaY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM Ipouecca (GOPMUPOBAHUSI KOMIETEHLIUU
CTYJEHTA IIPY U3YYEHUU JUCLUIUIMHBI WJIA €€ YaCTH U UMEET LENbIO IPOBEPKY U OLICHKY 3HAHUHI
CTYJEHTOB II0 TEOPUU U NPUMEHEHUIO MOJTYYCHHBIX 3HAHUN, YMEHUN M HAaBBIKOB IIPU PELICHUH
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MPAKTUYECKUX 3ajady. DK3aMEHbl NMPOBOJATCA MO PACHHCAHMIO, B CPOKH, MPEAYCMOTpPEHHBIE
KaJeHJapHbIM rpadukoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJUTCS JJO CBEJICHMS
CTY[ICHTOB HE MEHEe 4YeM 3a [BE HEJENU JI0 Hayaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MIPUHUMAIOTCS IIPEToAaBaTeNsIMU, BEAYIIMMU JIEKIIUOHHbIE 3aHATUSA. B OTIeNbHBIX clyyasx npu
0O0JIbIIOM KOJMYECTBE T'PYMIN y OJHOrO JEKTOpa WM Hpu OOJIBIIOW YHCIEHHOCTH TPYIIBI C
paspelieHus 3aBeayrouero Kapeapoil JOMyCKaeTcsl IPUBJIEYEHHE B IIOMOIIb OCHOBHOMY
JIEKTOPY MPErnoiaBaTesi, IPOBOJUBIIETO MPAKTUYECKUE 3aHATHUS B TPYIIIaX.

DOK3aMeHbl TPOBOAATCS B YCTHOW Qopme. DK3aMeH MPOBOJUTCS TOJIBKO IpHU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHMKKH UM NPH YCIOBHUH BBINOJHEHUS BCEX KOHTPOJIBbHBIX
MEpPOTPUATHI, MPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM U pabodell mporpamMmol Mo HU3ydaemMou
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEOCTaBIIseTCS MpaBO BbIOpaTb OAMH U3 OMIIETOB.
Bpewms moarotoBku k otBeTy coctaBiser 60 MunyT. Ilo ncTedyeHHH yCTaHOBJIEHHOTO BPEMEHHU
CTYAEHT JOJDKEH OTBETUTh Ha BOMPOCH! 3K3aMEHAIIMOHHOTO OuiieTa U MPEJOCTaBUTh pEIlEeHUE
3ajad. Pe3ynbTaThl 2K3aMeHa OLIGHHMBAIOTCS 10 4YEThIPeXOadbHOW CUCTEME («OTIMYHOM,
«XOPOLIO», «yIOBIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCA B 9K3aMEHAI[MIOHHYIO
BEIOMOCTh U 3aUETHYIO KHIKKY. B 3a4eTHYI0 KHI)KKY 3aHOCATCS TOJIBKO IOJIOXHUTENbHBIE
OLIEHKH.

MeToanueckue PEKOMEHIAUHA, OIIPEAC/IAOIIUE MPOUECAYPHLI OCHUBAHUS HA JK3aMCHE:

OreHKa «omauuHo»:

— CHUCTEMaTH3UPOBAHHbIE, TTTyOOKUE U MOJHbIE 3HAHUS [0 BCEM pa3jeiaM AUCLMILIMHBL, a
TaK)Ke M0 OCHOBHBIM BOMPOCAM, BBIXOSIIUM 3a MpeJiesibl yUeOHOU MPOrpaMMbl;

— TOYHO€ WCIIOJb30BAHME HAYYHOM TEPMHHOJOTHM CHCTEMAaTH4YECKH TIPAMOTHOE H
JIOTMYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOMPOCHI;

— 0Oe3ynpedyHoe BIIAJCHUE HWHCTPYMEHTApHUEM Y4eOHOW JUCUUIUIMHBI, YMEHHUE €ro
3¢ ($EeKTUBHO UCIOJIB30BATh B IOCTAHOBKE U PELLIEHUH HAYYHBIX U IPAKTHUUECKUX 3a/1ay;

— BbIpa)K€HHAasi ClIOCOOHOCTh CAMOCTOSITEILHO U TBOPUECKU PEIIATh CI0XKHbIE TPOOIEMBI 1
HECTaHJApPTHBIE CUTYALNH;

— TIOJIHOE U TJIyOOKO€ YCBOEGHHWE OCHOBHOM U JOMOJHUTEIBHOW JIUTEPaTyphl,
PEKOMEH0BaHHOH yueOHOM nmporpaMMoi o JUCIUILINHE;

— YMEHHME OpPUEHTHUPOBATHCA B TEOPHUAX, KOHIEMLIUAX W HANpPaBICHUSIX TUCHUIUIMHBI U
JaBaTh UM KPUTHYECKYIO OLICHKY, UCIOJIb3Ysl Hay4HbIEC JOCTH)KECHUS IPYTrUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOATEIbHAs paboTa Ha MPAKTUYECKUX 3aHSATHIX, aKTUBHOE Y4acTHE B
IPYINIIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYpbl HCIIOJHEHUS 3aJaHMUI;

— BBICOKMHA ypOBEHb CQOpPMUPOBAHHOCTH 3asiBICHHBIX B palouell mporpamme
KOMIIETEHIUH.

OreHka «xopoutoy:

— JIOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 10 TUCLMUILINHE;

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

— HCNOJB30BaHUE HAYYHOW TEPMHHOJIOTHHM, JIMHIBUCTHUYECKH W JIOTMYECKH IPABHIIBHOE
U3JI0’KEHHE OTBETA HA BOMPOCHI, YMEHHE JIe1aTh 000CHOBAHHBIE BBIBOJIBI;

— BJIQJICHHE MHCTPYMEHTAPHUEM M0 JUCLUILUIMHE, YMEHHE €r0 UCI0JIb30BaTh B IOCTAHOBKE
U peLlIeHUuH Hay4HbIX U IpodeccuoHaNbHbIX 3a1a4;

— YCBOEHHE OCHOBHOHM JHUTEpaTypbl, PEKOMEHIOBaHHONH y4eOHOW MporpaMMoil Mo
JUCLUIIIINHE;

— caMocTosTeNnbHas paboTa Ha NPAKTHUECKUX 3aHIATHUSX, YydacTHe B TPYIIIOBBIX
00CYXJEHUSX, CPETHUI YPOBEHb KYIbTYPhl UCIIOJHEHUS 3aJJaHH;

— CcpeaHuil ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIIETEHIUH.
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O11eHKa «Y0081emeopuUmebHOY:

— IOCTaTOYHBIM MUHUMAJILHLIH 00bEM 3HAHHI 110 JUCHHUILIMHE;

— YCBOEHUE OCHOBHOM JIMTEPATypbl, PEKOMEHIOBAaHHON y4eOHON pOTrpaMMOoii;

— YMEHHE OpUEHTHPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHLENIMAX M HaAIPaBICHUAX I10
JUCUUILJIMHE U JaBaTh UM OILICHKY;

— HCIMOJIB30BaHUE HAYYHOW TEPMHUHOJIOTMH, CTHIMCTUYECKOE M JIOTUYECKOE W3JI0KECHHE
OTBETA Ha BONPOCHI, YMEHHUE JIeaTh BbIBObI O€3 CYILIECTBEHHBIX OIINOOK;

— BJaJICHUE MHCTPYMEHTApUEeM Y4YeOHOM AMCLUMIUIMHBL, YMEHHE €ro HCI0JIb30BATh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME M0J1 PyKOBOJICTBOM IIPENOAABATEINS] pEeIIaTh CTaHAPTHBIC 3a/1a4U;

— paboTa 1moj; pyKOBOJACTBOM IPENOaBaTEsl HA MPAKTUUYECKUX 3aHSITHUSX, OMYCTUMBIH
YPOBEHB KYJIBTYPBI HCTIIOJHEHHUS 3aaHU;

— JIOCTaTOYHbII MUHUMAJIbHBII YpOBEHb CHOPMUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOorpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENTLHOY:

— (¢pparMeHTapHbIE 3HAHUS 110 AUCLUILINHE;

— OTKa3 OT OTBETAa;

— 3HAaHHUE OTAENbHBIX HCTOYHUKOB, PEKOMEHJIOBAaHHBIX Y4e€OHOW MporpaMmon 10
JTUCLUIUINHE;

— HEYMEHHE UCII0JIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJINYMe rpyobIX OMINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJHEHUS 3aIaHUM;

—HU3KHM  ypoBeHb C(OPMHpPOBAHHOCTH 3asBJIEHHbIX B pabodeil mporpamme

KOMIIETEHIUH.

OrneHOYHBIE CpeACTBA Ui MHBAIUAOB W JIUI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3II0POBBS BEIOUPAIOTCS C YIETOM WX WHAMBHIYATbHBIX TICHXO(PH3MUECKUX 0COOCHHOCTEH.

— Npu HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJIHUTEIBHOE BPEMs IJIsl IOJTOTOBKU OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIEYPHI OIEHUBAHUS PE3yJIbTaTOB OOYUEHUSI WHBAIHJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI TIPEIYCMATPHUBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBHUIYAITBHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH TSl 00YJArOIINXCS C OTPAaHHYCHHBIMHI BO3MOYKHOCTSIMU 3/I0POBBSI
U WHBAIMIOB TMpOIeIypa OIEHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCSI B HECKOJIBKO JTAIOB.

[Tponiemypa oleHMBaHUS PE3YJITATOB OOYYCHHS WHBAIHMIOB W JIAI[ C OTPAHWYCHHBIMU
BO3MO’KHOCTSIMH 3I0POBBSI 110 JUCIUILIMHE MPEIyCMaTpUBAET MPeoCTaBIeHne HH(PpOpMAaIu B
(dopmax, aTanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3/I0POBbSI U BOCTIPUATHS HHPOPMALIUH:

JIiist U1 ¢ HapyIIEeHUSIME 3pEHUS:

— B IIe4YaTHOU GopMe yBeIMYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyHIEHUs MU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amnmapaTra:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.
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5. Ilepeyennb y4eOHO# JuTEpaTypbl, HHGPOPMALMOHHBIX PECypPCcoOB H
TEXHOJIOTUH

5.1 YuebOnas Jureparypa

OcHoBHas JinTepaTypa:

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

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

3.Kapuesckuit M.M. Jleknuu no ypaBHeHusiM mareMarudeckoit ¢puzuku. CII6.: Jlanp, 2016.
164 c. [DnexTponnslit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/72982.

4. KynpsimoB C.H. OcHOBHblE METO/BI PElIEHHsS NPAKTUYECKUX 3a7ad B Kypce «YpaBHEHHS
maremaruueckoit puzukn» / C.H. Kynpsimos, T.H. Paguenko. PoctoB w//1: U3zn-8o FOOY, 2011. 308
c. [DnexTponnsiii pecypc|. — Pexum gocryma: http://biblioclub.ru/index.php?page=book&id=241103.

5.0neitank O.A. Jlekiuu 00 ypaBHEHUAX C YaCTHBIMH MPOU3BOIHBIMH. M.: M31-BO
"Jlabopatopust 3Hanui", 2015. 263 c. [DnexkrpoHHbIi pecypc]. — Pexum pocryma:
https://e.lanbook.com/book/70703.

I[J'[f[ OCBOCHUA NUCHUINIMHBI MHBAJIUJAMH U JIMaMX C OrpaHUYC€HHBIMH BO3MOXKHOCTAMU
3J0POBbA UMCIOTCA U3JaHHA B DJICKTPOHHOM BU/IC B 3J'ICKTpOHHO-6I/I6J'H/IOTC‘~IHBIX cucremMax.

Jlono/iHMTeIbHASL JIUTEpaTypa:

1. Ierposckuit U.I'. Jlekuuu 06 ypaBHEHUSIX ¢ 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 3amad MO MaTeMaTHYE€CKOM
¢uszuke. M.: OU3SMATIIUT, 2004. 688 c. [DnektpoHHbIii pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

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

4. Tonockokos, J.Il. Kypc maremarnueckoil ¢pusuku ¢ ucrnosb3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponneii  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. YpaBHeHuss MmaremaTuueckoi (usmku.
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 JUTSl YPABHEHUH B YAaCTHBIX MPOM3BOTHBIX. MeToamuecKue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

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

9. CaemnuxoB A.I'., boromo6oB A.H., KpaBnos B.B. Jlekuun no matemaruueckoi pusuke.
M.: U3za-Bo MI'Y, 2004. 416 c.

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

5.2. [lepuoguveckas JuTeparypa

He ucnons3yrorcs
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5.3. UuTepHeT-pecypchbl, B TOM YUCJIe COBpeMeHHbIe MpodeccuoHaIbHbIEe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubMoTeuHbIe 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 snexrponHas oubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypcel cBoOOHOrO HOCTYNA:

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. CnoBapwu u sHIEKIONe MK http://dic.academic.ru/;

CoOcTBeHHbIE 3J1eKTPOHHbIE 00pa3oBaTe/ibHbIe H MHpopMauuoHHbIe pecypebl Kyol'y:
Cpena moaynbpHOTO AHaAMUYecKoro ooydenwus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4€OHO-METOJMUECKUX KOMIUIEKCOB, MyOIHKauil 1 KOHQepeHui
http://mschool.kubsu.ru/

5.4 Hepeqem, I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IIPHA OCYIHECTBJICHUHU
06p330BaTeJ1bHOFO npouecca mo 1MCIHMIlJIMHE

Ilepeyenb MHGPOPMALTMOHHBIX TEXHOJIOT Uil

1. IlpoBepka MHAMBUIYaNbHBIX 3aJaHUM M KOHCYJIBTUPOBAHUE IOCPEICTBOM 3JIEKTPOHHOM
IIOYTHEI.

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

3. Hcmoap3oBaHne MaTeEMaTUYECKUX ITIAKETOB ITIPpH BBIIIOJHCHUHU WHANBUAYAJIbHBIX SaI[aHHfI.

Hepeqem, He00X0AuMOro MnmporpamMmmMHoOro o0ecneuyeHns

1. Onmnepauunonnas cucreMa MS Windows.

2. MHurerpupoBanHoe o¢ucHoe npuioxenue MS Office.

3. IIporpammHoe o0ecriedeHne ISl OpraHW3alMyd  YIOPaBISEMOTO  KOJUICKTHBHOTO |
6e3omacHoro gocryna B MHTepHeT.

4. Maremarnueckuil naket Matlab.

6. MeToauyeckne yKazanus JJsi 00y4ar0IUXcsl M0 OCBOCHHIO THCHHILINHBI

[Ipu wu3yueHum Kypca «YpaBHEHHs MaTeMaTH4YecKOW  (PU3MKKM»  HEOOXOAMMO
AKTHBU3HMPOBATH OCTATOYHBIC 3HAHUS CTYIACHTOB II0 TAKUM MAaTEMaTUYECKUM JAUCLMILUIMHAM, KaK
MaTeMaTH4eCKuil aHanu3 u nuddepeHiaibHble ypaBHEeHHS.
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MeTtoanueckue peKOMEHJAlMU 110 OCBOCHHIO JIEKIIMOHHOI0 MaTepHaJia, MOATr0TOBKe
K JIEKIMAM U MPAKTHYeCKUM 3aHATUAM

[Ipu uTeHuu JEKIMOHHOTO Kypca MPEJCTaBIIAETCS 11€JIecO00pa3HbIM 00OpaTUTh BHUMaHUE
Ha (U3MYECKUE MPUIIOKEHUS U3JIaraeéMblX MaTeMaTHYeCKuX (akTOB U OTMETUTHb TOT (PAKT, YTO
Kypc «YpaBHEHUS MaTeMaTU4yecKou (U3HKU» IO CYHIECTBY SIBJISETCS MEPBBIM KypcoM IO
MaTeMaTU4YeCKOMY MOJICJIMPOBAHUIO, YNTAEMbIM CTyAeHTaM Hanpasienus 01.03.02.

UToOb! U310KEHHE OBLIO MOHATHBIM, CIEAYeT aKIEHTHUPOBAaTh BHUMAaHHUE HE CTOJIbKO Ha
(bopMaIbHBIX MOMEHTAX JJ0OKA3aTEIbCTB, CKOJIbKO HA JIBUKYIIIMX UMHU UAESX.

HeobOxomuMo OTMETHTH MPaKTUYECKYI0 3HAYMMOCTb COOTBETCTBYIOIIUX MpoOieM,
oOpaTuTh BHUMaHHE Ha TpPeOOBaHMS, NPEAbIBIIEMblE K COBPEMEHHOMY CHELHMAIUCTY —
MPUKIATHOMY MaTeMaTHUKy, MOSICHUTb HEOOXOJIMMOCTb HCIIOJIb30BAHMSI IOJYYEHHBIX 3HAHUU
IIPU U3YyYEHHUH MOCIIEIYIOIINX CIEIMATBHBIX KYpCOB.

OO0mume peKoMeHIAIUM 110 CAMOCTOSITeIbHON padoTe o0ydaroluxcst
Baxneimmm sTamoM Kypca SBISIETCS CaMOCTOSITENIbHAas paboTa MO JAUCIHUIUIMHE.
[Tepeuensb pa3nenoB sl CAaMOCTOATENBHOTO U3YyYEHUS IPUBEACH B pasjeiie 2.5.

BOHpOCbI AJIsi CAMOKOHTPOJIA 10 pasjaejiamMm

Cemectp 5
Pasznea 1.

1. Hanumure o6uuit BuA IMHEHHOro quddepeHnnaibHoro ypaBHEHUs BTOPOTro HOps/IKa.

2. BriBeiuTe ypaBHEHHE NMONEPEYHBIX KOJIEOaHUH CTPYHBI (ITPOJOJIBHBIX KOJIEOAHUM CTEPIKHSA).
3. Kakoe ypaBHeHH€E Ha3bIBaeTCs KBa3MJIMHEHHBIM U (epeHINaTbHbIM YPABHEHHEM B YaCTHBIX
MIPOU3BO/IHBIX BTOPOTO Mopsiaka?

4. TlpuBeauTte mpuMepbl FPAHUYHBIX YCIOBUM JUIsl ypaBHEHHUS MIPOJIOJIbHBIX KOJIEOaHUMN CTEPIKHSL.
5. BeiBeuTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

6. [IpuBeanTe mprUMepsl FPAHUYHBIX YCIIOBUN JUIsl ypaBHEHUS TEILIONPOBOJHOCTH.

7. Hanumure o011l BUA CTallMOHAPHOTO YPAaBHEHUS.

8. UTo nmoHUMaeTcs 1oJi KOPPEKTHOCTHIO MOCTAHOBKHU 3a/1a4l MaTeMaTudeckon pusuku?

9. IlpuBenuTte npuMep HEKOPPEKTHO MOCTABICHHOM 3a1a4M.

10. B gyem 3akmmroyaeTcst IPUHIUI CYTIEPIIO3UITNHT JIMHEWHBIX 3a7]a4 MaTeMaTHIECKON (HU3UKu?
11. Kakoe ypaBHEeHHE Ha3bIBaeTCA YpaBHEHHEM THunepOonmdeckoro (mapaboamdecKkoro,
AITUNTUYECKOr0) TUMa?

12. 3anumure KAaHOHWYECKMWA BHUJ YpaBHEHHUS THUNEPOOIUYECKOro (mapadoImdecKoro,
AITUNTUYECKOr0) TUMa?

13.  Kakue  ¢usuyeckue  Mpolecchl  ONUCHIBAET  YpaBHEHHE  T'HMIEPOOJIUYECKOrO
(mapaboan4ecKoro, MUIMITHYECKOTO0) THIa?

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

15. K kakoMy TUITYy OTHOCHUTCS YpaBHEHUE TEIIONPOBOAHOCTH?

16. K kakoMy TUITy OTHOCHUTCSI BOJTHOBOE YpaBHEHHE?

17.  3anummre oO0mMi  BHUJ  XapaKTEPUCTHUUECKOIO  ypaBHEHHS  JUIsl  JIMHEHHOro
nu(pepeHInaibHOr0 yYpaBHEHHMsSI B YaCTHBIX IIPOM3BOJHBIX BTOPOrOo MOpsSAKa C JBYMS
HE3aBHCHUMbBIMU NIEPEMEHHBIMH.

18. Kakue xapakTepuCTUKH UMEET OJJHOMEPHOE BOJTHOBOE ypaBHEHHE?

19. Kakue xapakTepuCTHKH UMEET IByMEpHOE ypaBHeHue Jlarmaca?

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

1. YUto naspBaercsa 3amauvedt Kommu? Jlns xkakoro Tuma ypaBHEHMH cTaBuUTCs 3amada Korm?
[IpuBennte npuMepsl.

2. BriBenute Gopmyny J'Anambepa pemrenus 3amaun Komnmu 115 BOJTHOBOIO ypaBHEHUS.

3. Hoxaxwute, uro ¢dopmyna J['Amambepa maer oOoOmeHHoe pemienne 3amaun Komm s
OJIHOMEPHOT'O BOJIHOBOI'O YpaBHEHUS

4. Jlokaxxute eAMHCTBEHHOCTh pelieH s 3a1a4u Kol A1 BOJIHOBOTO YpaBHEHHSL.

5. Jlaiite pu3mdecKyr0 HHTEPIPETALNIO OOIIETO PEIICHUSI BOJTHOBOTO YPaBHEHHS.

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

7. B ueM cocTOUT ujes MeToJla MPOJOJDKEHUS pellieHrs 3ajad JUlsl BOJHOBOIO YpaBHEHMsS Ha
MOJIYpMOM ?

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

9. Ucnone3ys dopmyny Ilyaccona pemienust 3amaum Komm asis BOJHOBOTO ypaBHEHHS B
MIPOCTPAHCTBE, IOJYYUTE pELIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJ0M
MMOKOOPAMHATHOTO CITYCKa.

10. JlaiiTe ¢pu3HUecKyr0 MHTEPIPETAINIO PEUICHUS 3aJa4l O MaJIbIX MOMEPEYHBIX KOJICOAHUSIX
CTPYHBI C 3aKpPEIUICHHBIMH KOHIIAMHU.

Pazpea 3.

1. Kakue 3amaum pemiaer BapuanuoHHoe ucuucieHue? llpuBenurte mpumepbl BapUallMOHHBIX
3a/1ay.

2. Yro HazpiBaeTcs GpyHkuuoHanom? [IpuBenute npumeps! GyHKIIMOHATIOB.

3. UYro Ha3bIBaeTcs Bapuauued aprymeHTta @yHkuuoHama? Yrto Has3bIBaeTcs Bapuauuen
¢byHKIMOHAIA?

4. ChopmynupyiiTe MPOCTEHIITYIO BAPHAITMOHHYIO 3a7a4y.

5. Jlaiite onpeneneHue skcTpeMmyma GyHKIIMOHATA.

6. Uto Takoe cuiIbHbBIN (cradbiit) akcTpeMyM?

7. Kakue QyHKIIMU HA3BIBAIOT JIMHEWHO HE3aBUCUMBIMU?

8. JlaiiTe onpeaeneHue NOJHOTHI CUCTEMBI (PYHKIUH.

9. Kakoe ycnoBue Ha3bIBAIOT YCIOBHEM CTAIIMOHAPHOCTH (yHKITMOHATA?

10. IIpuBenute dopmyny ais Bapuauuu (QyHKIIMOHANIA B ClOydae MpPOCTEHIeld BapHaIlMOHHOM
3a/1a4ul.

Cemectp 6
Pasznea 1.

1. Chopmynupyiite 3amauy Komm i1 0o JTHOMEPHOTO YPaBHEHHS TEIIOMPOBOAHOCTH.

2. IlpuBeaute mpuUMEpHl YCIOBHI HA OSCKOHEYHOCTU JIA 33/1ad B HEOTPAHWUYEHHBIX O0JaCTIX
JUTsl ypaBHEHHUSI TETUIOTTPOBOTHOCTH.

3. IlpuBenutre dopmyny Ilyaccona pemenust 3amaun Komm mist 0qHOMEPHOTO ypaBHEHUS
TEIJIONPOBOTHOCTH.

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

5. 3anumute GyHIAMEHTAIbHOE PElIeHHEe OJTHOMEPHOTO YPaBHEHHUS TEIJIONPOBOIHOCTH.
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6. [losb3ysick METOJIOM OTpPaKEHMsI, OCTPONUTE (PYHKLHIO BIUSHUS MIHOBEHHOTO TOYEYHOIO
MCTOYHHUKA JJISl IOJyOTPaHUYEHHOI'O CTEPKHS C TEIIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
pu rpaHnyHbIX yeaoBusx [ u I pona.

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

8. 3anumuTe QpyHIaMEHTAIbHOE PEIIEHUE OJHOMEPHOIO YPABHEHUS TEIIONIPOBOAHOCTH.

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

10. [JoxaxkuTe €OUHCTBEHHOCTh pEIICHUS HA4aJbHO-KPAEBbIX 3a7a4 sl TPEXMEPHOIO
YpaBHEHHUS TEIUIOMPOBOJHOCTH C MOMOIIbIO0 (hopmyibl ['puna.

Pazpea 2.

1. Chopmynupyiite 3agauy typma—JlnyBumis.

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

3. YUto Ttakoe coocTBeHHOE 3HaueHue 3anaqun [typma—JlnyBumns?

4. Yro HazpiBaeTcs criektpoM 3aaauu LItypma—JInyBumis? Kakue ciekTpbl BO3MOKHBI?

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

6. IlpuBenute cxemy mnpuMeHeHuss meroga Dypbe Uisi BOJHOBOTO YpaBHEHHsSI B Cllydae
HEOJHOPOJAHBIX TPAHUYHBIX YCIOBHM.

7. Jaite pu3nyeckyro MHTEPIIPETAIMIO PEIICHUs 3a/Ja4d O MaJbIX MOTEPEUHBIX KOJIEOAHUSIX
CTPYHBI C 3aKpPEIUICHHBIMH KOHIIAMHU.

8. [laiiTe onpenenenre rapMOHUIECKON (YHKIIMYA B KOHEYHOU U OECKOHEUHOM 001acTsIX.

9. [IpuBeaurte npuMepsl PyHKIUN, TAPMOHUYECKUX B KOHEUHOW U OECKOHEUHOM 00JaCTsIX.

10. Ilepeunciure cBOMCTBa rapMOHUYECKUX (PYHKIUH.

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

12. Chopmynupyiite NpUHLIMI MaKCUMYyMa JIJ1s1 TApMOHUYECKUX (PYHKIIUM.

13. ChopmynupyiiTe BHyTpeHHIOM 3aaaay Jdupuxie mis ypaBHeHus [lyaccona B mpou3BOIBHOM
TpeXMEpHOU 00JacTH.

14. IlpuBenute BUJ ypaBHeHus Jlamiaca B chepuyecKkux U HUIMHAPUIECKUX KOOpIUHATAX.

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

16. Chopmynupyiite BHenHorw 3anady 11 pona mis ypasHenus Jlamnaca.

17. laiite onpeneneHre 00beMHOT0 OTEHIHAIA.

18. JlaiiTe onpeneneHre NOTEHIHAIOB MPOCTOrO U IBOMHOTO CIIOSI.

19. Ilepeuncnure cBoiicTBa 0OBEMHOTO MOTEHIMAIIA.

20. Kakumu cBoiicTBamMu 00J1a7aI0T MMOTEHIIAAIIBI TPOCTOTO M IBOMHOTO CJIOSI?

Pa3pea 3.

1. Jna xakux GyHkumii ompeneneHo mpeoOpasoBanue Jlammaca (math ompeneosieHue
OpUTHHAITY).

2. Ilpueaure popmyiibl npsMoro u ooOpatHoro npeodpaszoBanus Jlamnaca.

3. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MpeoOpazoBanus Jlammaca.

4. Jlnsa kakux GyHKIIUN ompeesieHo mpeoOpa3zoBaHre KOMIUIEKCHOE rpeodpazoBanue dypobe.
5. [IpuBenure popmyiibl pssMOro u o6patHoro npeodpazoBanus Oypbe (IKCIOHEHIIMATIBHOTO).
6. ChopmynupyiiTe OCHOBHBIE CBOMCTBA MTpeoOpa3zoBanust Dypee.

7. llpuBenute Gopmyssl mpsIMOTO U 0OpPATHOTO Sin-, cos npeodpazoBanus Dypee.

8. ChopmynupyiiTe OCHOBHBIE CBOMCTBA SIn-, COS ITpeoOpazoBanust Oypne.

9. [IpuBeaure hopmMyisl psIMOro U oOpaTHOro npeoOpasoBanus beccens.

10. ITpuBenuTe popmyssl IpsIMOro 1 00paTHOrO MpeodpazoBanus MennuHa.
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HpHMepbl 3a1a4 JJId CaMOCTOATECJIbHOI'O PEIICHUSA

1. Pemuth 3a1auy:

2 2
Zt’;‘ :42 th +16t2,t>0,x>0,
X
1
u :—x4,a—u
=06 ot

. 2
=2sin x,u =4¢r-.
x=0
t=0

2. Pemuts 3amauy:

2 2
2 0u +a L;_ia_u: O,y>0,
O0xdy Oy y 0y

Ou
M|y:] =1- x,g

= 3.

y=1
3. Pemuts 3amaqy:

2
a_”:a—l:—zé—u+x+2t,0<x<l,t>0,
ot Ox 0x

u| =e" sin ﬂx,u| =u =1,
t=0 x=1

x=0

4. Pemuth 3a1a4y:

o%u
or?

=Au+2xyz,t>0,—0 <Xx,y,z<®0,

222 5”(3(,)’,0):1‘

0)= 2 4+ 12 —
u(x,y,0)=x>+y =

5. [lonb3ysick MHTErpanbHBIM IpeodpazoBaHueM Jlamiaca pemuTs 3a1auy:

2
a_”:a Z+u+Bcos x,0<x,y <0,
oy  Ox

u(0,y)= de 7, MzO.

Ox

6. HaiiTu ¢pyHK1IMIO rapMOHUYECKYIO BHYTPH Kpyra ¢ LIEHTPOM B Hayajie KOOpJAMHAT paauyca

. 2
7=2 TaKkylo, 4To ”|,:2 =sin3pcos” ¢,

7. Ilonb3ysick MHTErpajibHbIMU IpeoOpa3oBaHusIMU Dypbe C KOHEUHBIMHU IpPEIeIaMU PEIIUTh
3a1aqy:

2 2
6_2‘296_2‘+sint,0<x<l,t>0,
ot 0ox

u(x’o)zmz 0,

ot
ou(l,z)

u(0,¢)= =0.

ox

[Touck wuHboOpManuu a8 OTBETOB Ha BOIPOCHL JUI CaMOCTOATEIbHOW pPadOTHI U
BBIIIOJTHEHUS 3aJaHUN B HEKOTOPBIX CIydasX IPEANOJaracT He TOJIBKO HM3y4E€HHUE OCHOBHOM
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yueOHOM JuTepaTrypbl, HO M TPUBJICYEHHE JOMOJIHUTEIBLHOM JIUTEpAaTyphl, a TaKKe
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHeT.

B ocBoeHuMM AMCUMIIIMHBI MHBAJIUIAMH U JIMLIAMHU C OTPaHMYEHHBIMHA BO3MOKHOCTSIMU
310pOBbsl OOJIBIIIOE 3HAYEHHE MMEET WHAMBUAyallbHas yueOHas paboTa (KOHCYNbTALUU) —
JOIOJIHUTEIBHOE Pa3bsICHEHNE Y4eOHOr0 MaTepHuaa.

WunuBuayanbHble KOHCYAbTAlMM 10 HpPEIMETY SBISAIOTCA BaXXHBIM  (AKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUTyaTH3aUU O0yYEHHs] U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM U O00yJarolmMMcs WHBAJIMIOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI.

7. MatepuajibHO-TeXHHYECKOe oOecneyeHue mo JucuuIinae (MoayJik)

[lo Bcem BuzaM y4eOHOH [EATENbHOCTH B paMKax JIUCLUIUIMHBI HCIOJIb3YIOTCS
ayIUTOPUH, KaOMHETHI U TAOOPATOPHH, OCHAIIICHHBIE 000PYI0BAHHEM.

Jis  camocTosiTeNnbHOM — paboThl  OOyyaromuxcs MPeAYyCMOTPEHbl  IOMELIEHUS,
YKOMIUIEKTOBAHHbIE CIIELUATN3UPOBAHHOIN MeOeblo, OCHAICHHbIE KOMITBIOTEPHONW TEXHUKOU C
BO3MOXHOCTBIO TOJKIIOUeHHs K ceTH «MHTepHeT» n o0ecrieueHueM JI0CTyla B AJIEKTPOHHYIO
MH(POPMATMOHHO-00Pa30BaTEILHYIO CPEIy YHUBEPCUTETA.

MatepualibHO-TEXHUUECKOE 00eCrieYeHe MCIUILTUHBI U
Ne Bun pabor
OCHAILIEHHOCTh
1. JlekmonHbIe JleknmonHasgs  ayauTopus, ~ OCHAUIEHHAas  IPE3CHTAlMOHHOMN
3aHSTHS TEXHUKOMN (mpoektop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MpPOrpaMMHBIM OOECIIE€UEHHEM, a TaKxKe
He0o0xoAuMOoN MeOenbIo (J0CKa, CTOJIBL, CTYIb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus JUIsl  CEMMHApCKUX 3aHATUH, YKOMILJIEKTOBaHHas
3aHSITHS HE00X0AUMOM Me0ebIo (mocka, CTOJIBI, CTYJIbs),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIM  TEPEeHOCHBIM  JE€MOHCTPALMOHHBIM o0opya0oBaHHEM
(aymutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. I'pynmoBsre Aymutopus  UId CEMHHApCKUX  3aHSATUM, TPYNIIOBBIX U
(MHAMBUAYaAJbHBIE) | UHAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTAllUU Heo0xoAuMON MeOenbIo (J0CcKa, CTOJIbL, CTYIb).
(ayouropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApCKUX 3aHATHUN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEKYTOUYHON aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXOIUMOM
MIPOMEXYTOUHAS MeOenbio (IocKa, CTOJBI, CTynbs) (aymutopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMHU C JINIIEH3MOHHBIM MPOrPaMMHBIM O00ECIICUEHHEM U
BBIX010M B mHTepHET (106, 106a, A301)
5.| CamocrostenbHas | KaOuner  ans  camocTosiTeNbHOM — pabOThI,  OCHAILEHHBIM
pabora KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTHIO MOJKIIOYEHUSI K CETU
«HTEpHETY, MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00€CTICUeHHbIN
JTOCTYIIOM B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIHHYIO
Cpeny YyHHBEpPCUTETa, HE0OXOauMOW MeOenblo (JI0CKa, CTOJIBI,
CTYJIbS).
(Ayauropus 102a, untanbHbIN 3a1).

Komnbsrorepnas noaaepikka yuedHoro mnporecca o Hampasienuto 01.03.02 INpuknagnas
MareMaTuka u I/IH(bopMaTI/IKa oOecrieunBaeTcs MPAKTHYCCKU 10 BCEM AHUCHHUILIMHAM. d)aKym)TeT
KOMIIBIOTCPHBIX TEXHOJIOTHI U HpHKJ'I.’:l}IHOfI MaTEMAaTHKH, OCHAIICH KOMIIBIOTCPHBIMHU KJIaCCaMU,
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YCTaHOBJIEHA JIOKAJIbHAs CETh, BCE KOMIIBIOTEPHI (aKyiabTeTa MOAKIIOUEHbl K ceTu MHTepHer.

CryneHntam JocTynHbl coBpeMmeHHble [I9BM, coBpeMeHHOE JHMIIEH3MOHHOE MPOrpaMMHOE
oOecrieueHue.

CTYIIGHTI)I " IpCroJaBarciii By3a UMCIOT MTOCTOSTHHBINA AOCTYII K 3JICKTPOHHOMY KaTaJIoTy
y4e0HOM ¥ METOAUYECKOU TUTEpaType.
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